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--- @ Corditis-Free Cord 


The electrical cord is the 
vital connecting link between 
your product and the power 
outlet. A good cord will keep 
it in service. A defective cord 
means it will fail. 


Through a consistent na- 
tional advertising program, 


the Belden Plug has become 


a symbol of safety to mil- 
lions of your customers—an 
identification of nuisance- 
free cords on electrical tools 
and appliances. 


Behind Belden acceptance 
stands a long record of engi- 
neering improvement—new 
high standards for every part 


belden 


of the cord: the Conductor; 
the Plug; the Strain Relief 
or Connector. 

Here is low-cost insurance 
against rejections in assem- 
bly and failure in the field— 
the extra “plug” for your 
product you need in today’s 
competitive market. Specify 


Belden Corditis-free Cords. 


WIREMAKER 
FOR INDUSTRY 





eflecting the experience, 
resources and skill of the 
world’s largest producer 


of fine ball bearings. 
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"Tuousanps of man-hours of calculations are compressed 
into a few hours’ time with the Reeves Electronic Analog Com- 
puter. It is the first all-purpose, office-size differential analyzer 
developed for industrial use. It has made feasible the mathe- 
matical approach to research and engineering in many fields. 

Dependable Bodine Type NSY-12RG synchronous, speed 
reducer motors are used in this computer to drive the syn- 
chronized time-base channels. This motor is about 77%” long 
and has a motor diameter of approximately 3:5”. Gear ratio 
for the 1/75 hp, 1800 rpm motor ranges from 60:1 to 810:1; 
and, for the 1/150 hp, 1800 rpm motor, from 900:1 to 1350:1. 


/ 
4 
The type NSY-12RG motor is designed to deliver moderate ELECTR 
torques at low speeds. ( 

Precise, trouble-free operation of Bodine motors over long / 

. : . 7 

periods of time has made them a requirement for many / AN AL 
quality products. If you have a critical motor application, let Pd 
a Bodine engineer suggest the motor or speed reducer motor / 
that exactly fits your needs. Almost a half century of experi- ,/ 
ence guarantees satisfaction. Bodine Electric Soamypemay, TER 
2256 West Ohio Street, Chicago 12, Illinois. / 
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Bodine Type NSY-12RG 
Speed Reducer Motor 


BODINE FRACTIONAL HORSEPOWER MOTORS 
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Recession slowing up, although picture is still spotty. Most significant 
aspect is healthier attitude of business. Nonferrous metals firm. 












Design of the New Bendix Automatic Washer ................ 


J. P. Jones writes the development story behind the new “squeeze dry” 
clothes washer incorporating several unusual design features. 


Vitreous Enamel for Electrical Insulation 


526 864 2460464 64-8 9. hols 


E. B. Steinberg analyzes the properties responsible for the growing use 
of this material in insulating components. 

















Solving Constant-Speed Winding Problems 





H. W. Ball describes an automatic control system that holds speed and 
tension constant in textile yarns as winding diameter changes. 


Applications for Hysteresis Torque Drives 
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W. L. Butler and F. R. Sias show how these interesting new drive com- 
ponents may be applied to a wide range of functions. 


Multiple-Circuit Connectors 





A survey of available types of multiple-conductor plugs:and receptacles 
that reduce wiring, assembly and maintenance costs. 


Resistance Thermometers for Temperature Control 





P. G. Weiller shows how the recent development of suitable amplifying 
means enlarges the usefulness of this method for built-in service. 


Plastics Field Survey ............ 


eee ee ee eee eee eee eee eee eeee 





Digs deep into causes of chronic design troubles; both product engi- 
neers and custom molders cooperate in frank analysis. 


Design Trends and Transients 





Short articles presenting new developments, ideas and information on: 
universal wiring harness tester, butyl-molded instrument transformers, 
self-locking connectors, lower cost sampling and 14 other subjects. 
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Business aspect more cheer- 
ful; volume buying resumed in 
several lines, notably nonferrous 
metals; recession seen as leveling 
off with upward movement in- 
dicated for last quarter of year. 


N UPTURN in the general busi- 
ness situation begins to be ap- 
parent. What definitely was a reces- 
sion a few months ago, and what 
many prophets of doom said would 
toboggan into an outright depression, 
has been pretty much brought to a 
halt. Large-volume buying has been 
resumed in a number of directions. 
In nonferrous metals hand-to-mouth 
purchasing policies and tightly con- 
trolled inventories are bringing the 
inevitable result in their wake—a 
sudden rush of replacement orders, 
and a reversal of a buyers’ market 
into a sellers’ market. 


Resurgent lead markets dram- 
atize this situation. Several- months 
ago you could hardly give lead away 
and the nominal price was 12¢ per 
lb. Storage battery makers pared 
their inventories to the bone and 
stayed out of the market completely. 
What happened? The economic 
forces of continuing record automo- 
tive production came into play. Stor- 
age batteries were needed for new 
cars, and in addition replacement 
batteries were needed for the huge 
numbers of old cars crowding the 
highways and streets of the country. 
It should have been no surprise 
therefore that the battery makers sud- 
denly found themselves short of lead, 
that they had to rush into the market 
to cover badly needed supplies, and 
that the price by successive steps 
zoomed to 1544¢ at this writing. 
June sales for automotive storage 
batteries were reported by trade 
sources as 44 per cent greater than 





Headpiece shows battery of 13 automatic plastics 
molding presses at Sangamo Electric Company, 
Springfield, Ill., turning out television capacitors and 
time-switch blocks out of Plaskon’s alkyd molding 
resin. Fast curing time and the low pressures per- 
missible make possible the use of these small, low- 
pressure presses. 
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the average for the first five months 
of the year. 


Unslackened demand for 
automobiles reflects the undiminished 
purchasing power of the American 
people. It brings into high relief the 
point that when the American people 
want something and want it badly 
enough there is still more than am- 
ple money around to buy it. Total 
personal incomes in May, according 
to a Department of Commerce report, 
was at an annual rate of $212.9 bil- 
lion (seasonally adjusted), only 2 per 
cent under the December 1948 rate 
which established an all-time peak. 
In June the upward trend continued, 
with personal income at an annual 
rate of $213.5 billion. Actually— 
and this will astonish our pessimists 
—the annual rate for the first six 
months of this year was $213.4 bil- 
lion or 2.6 per cent higher than for 
the first half of 1948. Although main 
source of the June increase was a hike 
in farm incomes, there was also an 
increase in June factory payrolls 
(the first since December) as well as 
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MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 


SALES SALES 
JUNE 1949 
COMPARED 
TO MAY 1949 | TO JUNE 1948 


PRODUCT CLASSIFICATION 


MACHINE TOOLS 
MECHANICAL STOKERS * 








RANGES, OVER 214 KW 
CLOTHES WASHERS (STANDARD) 
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7) SUGHTLY UP Na SLIGHTLY DOWN 


Note: Compiled from available industry and government sources by 
the Market Research Department of ELecTRiCaL MANUFACTURING 


@ Comparison is for May 1949 as against April 1949 and 
May 1949 as against May 1948 
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increases in other sources of personal 
incomes, such as dividends. June 
dollar sales in all retail establish- 
ments (Department of Commerce fig- 
ures) were only a little less than 2 
per cent lower than for the same pe- 
riod last year, and this decline should 
be weighted by the fact that the 
physical volume was probably higher 
owing to lower prices. 


An optimistic report emanates 
from the National Association of 
Credit Men, which normally would 
be expected to take an extremely 
conservative view of business condi- 
tions. In its August Monthly Busi- 
ness Review, Henry H. Heimann, ex- 
ecutive manager of the association. 
forecasts the substantial completion 
of the first postwar adjustment period 
within six or eight months. In certain 
lines he finds that a leveling off proc- 
ess is already evident; in a few indus- 
tries it has been virtually completed. 
He throws in a few cautionary “ifs,” 
chiefly the danger of setbacks caused 
by labor’s insistence on a fourth 
round of increases or by increasing 
government expenditures. 


Yet unfavorable patterns are 
still in evidence. Industrial produc- 
tion, up to a peak of 195 in October, 
1948, has fallen off, according to the 
Federal Reserve Index, to 169 in 
June. Corporate profits took a siz- 
able dive in the second quarter of 
this year. 
moving up although against a para- 
doxical situation of a parallel rise in 
the number of employed. Balancing 
the picture, however, is the unde- 
niably healthier feeling throughout 
the country. Where a few months 
ago manufacturers were rushing out 
press releases announcing mass lay- 
offs and curtailed production, they 
are now seeking press publicity by 
announcing with pride the re-hiring 
of men and the re-establishment of 
production lines either to take care 
of accumulated orders or in anticipa- 
tion of a revived demand. A reces- 
sion such as we have witnessed this 
year, a “minor quaver” as the Lon- 
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Designing joints 
for low-cost sealing 


An effective seal at least cost is usually 
the result of designing the joint and its 
gasket as a unit. In this way, alternate 
types of flange construction with their 
appropriate gaskets can be judged against 
specific application requirements to de- 
termine the most economical method for 
sealing a given joint. 

For many applications, stamped or 
spun metal flanges may offer attractive 
cost advantages. Such flanges, however, 
often impose severe demands on ordinary 
gasket materials because of their irregular 
surfaces, lack of rigidity, and smaller 
areas of contact. 

In such cases, an Armstrong’s Cork- 
and-Rubber Composition usually will 
provide an effective, low-cost seal. In 
these materials, compressible cork par- 
ticles are combined with synthetic rubber 
to provide soft, impervious compositions 
that will seal irregular surfaces with 
relatively low bolt pressures. 

In figure 1, for example, a molded 





Send for this Gasket Handbook 


Attn 
044 





plastic lens and crimped die-cast flange 
are sealed against weather. The soft cork- 
and-rubber composition seals tightly by 
conforming to surface irregularities in 
both the flange and the lens. 

To seal the rolled edge tank and 
pressed steel cover shown in figure 2, a 
somewhat firmer cork-and-rubber com- 
position was chosen. Truly compressible 
cork-and-rubber seats firmly on the rolled 
edge to provide a tight seal. The exposed 
cork particles provide added friction, so 
the gasket won’t tend to slip out of place. 

Cork-and-rubber, likewise, provides an 
effective low-cost seal in the assembly 
shown in figure 3. The gasket not only 
seals tightly between the flanges, but it 
also fits snugly around the bolts to 
prevent seepage. 

Gaskets made from an Armstrong’s 
Cork-and-Rubber Composition may pro- 
vide similar savings for you. 3 
Your Armstrong representative 
will be glad to give you details. 





You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘‘Arm- 
strong’s Gasket and Sealing Ma- 
terials.” It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 


ARMSTRONG'S 


GASKETS :; 


tle ae tity e 


Synthetic Rubber Compounds 


ame tome 1d ail P a 


SEPTEMBER 1949 


SEALS .- 


tl:e le ° 


@ Cork-and-Rubber Compositions 


Natural Cork 





PACKINGS 


Cork-and-Synthetic-Rubber Compositions 
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ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9509 Arch Street, Lancaster, Pa. 


Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 
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don Economist calls it, may be a 
touch-and-go affair.’ Whether it will 
be resolved reasonably soon, as cur- 
rent business indices point, or whether 
it goes into a relapse, may well be 
determined by the psychological 
health of business, aided by the good 
sense of labor leadership. It needs a 
sort of economic intestinal fortitude. 


Purchasing agents, too, indicate 
that the recession cycle may be ap- 
proaching bottom. In its July survey- 
report, the National Association of 
Purchasing Agents reports that the 
decline was at a noticeably slower 
pace than in the preceding two months 
and several trends pointed to the 
possibility of a reversal of the de- 
clining trend in a month or two. 
Despite summer vacations, production 
showed increases in 21 per cent of 
the reports, with 49 per cent holding 
evenly with previously reduced sched- 
ules. New orders were on the up- 
grade, with 30 per cent showing in- 
creases as against 28 per cent of 
decreases. Purchased inventories are 
continuing at the “same sharply de- 
clining rate as for the previous three 
months.” But indications multiply 
that inventories are scraping bottom 
and have dipped below workable 
levels. 


Price-wise the trend is still gen- 
erally down, despite the upturn in the 
nonferrous group. Other commodi- 
ties in the “up” group now include 
ceramics, tung oil, and rosin. The 
purchasing men report lower prices 
in carbon, castings (other than non- 
ferrous), electrical equipment, mer- 
cury, plastics molding powders, lubri- 
cating oils, platinum, rubber and 
shellac among other items. 


A dip in building and construc- 
tion contracts for the first half of 
the year has brought the total down 
to\ approximately $4.47 billion—6 
per cent under the volume for the 
corresponding period last year. On 
the other hand, this year’s per- 
formance is the highest first-half 
volume on record, with the excep- 
tion of 1948. As reported by the F. 
W. Dodge Corp., the net decline was 
primarily accounted for by fewer 
private contracts; there was actually 
a 17-per cent increase in contracts 
awarded by government agencies and 
public bodies. The continuing strong 
overall position of the construction 
field is one of the present major but- 
tresses to our economy, and of course 
has a direct and potent influence on 
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@ Comparison is for May 1949 as against April 1949 and May 
1949 as against May 1948 July against June 


b WEMA monthly index of domestic dollar sales billed. Components 
of index are: laminated products; manufactured electrical mica; 
special dry process electrical porcelain; varnished fabric and 
paper: vulcanized fibre 
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Gross national output of goods 
and services in the second quarter 
dipped by 2.4 per cent as compared 
with the first quarter of the year, ac- 
cording to the U. S. Department of 
Commerce. Second-quarter output 
was reported at an annual rate of 
$256.10 billion, somewhat lower 
compared with the annual rate in 
1948 of about $262.44 billions but 
still considerably higher than in pre- 
vious years. The Commerce Depart- 
ment also reports that personal con- 
sumption was valued at an annual 
rate of $178.20 billion in the second 
quarter, up somewhat from the 
$177.90-billion rate in the first quar- 
ter, and just about keeping pace 
with 1948 annual rate of close to 
$178.79 billion. 


Business investments appeared 
to be pretty well sustained during 
the second quarter, with the excep- 
tion of inventories. As against. an 
annual rate of inventory growth of 
$4.10 billion in the first quarter, the 
second-quarter figures slid off to 
$2.80 billion. The annual rate last 
year was sharply higher—$6.00 bil- 
lion. It is actually owing to the 
drop in inventories that the second- 
quarter figures for gross output 
showed a decline. 





June machine tool shipments 
showed some improvement with the 
National Machine Tool Builders’ in- 
dex pushing ahead to 79.0 as against 
72-8 in May. New orders however 
dipped appreciably—53.8 as against 
63.7. This includes foreign orders 
which remained at 15.8, the low fig. 
ure for the year. (Average ship- 
ments 1945-47 =100.) Despite the 
dim immediate outlook, the future 
has some bright spots, according to 
observers. Business is seen coming 
in from contractors working on mili. 
tary orders, and the new ECA allo. 
cations for Europe are reported as 
substantially higher than for the 
preceding fiscal year. 


Resistance welders slumped in 
June. Index figures of the Resistance 
Welders Manufacturers’ Association 
stand at 209 for new orders as 
against 267 in May; and at 215 for 
shipments compared with 289. 


Moving over to appliances, 
June came through with highest 
month’s sales of standard-size house- 
hold washers this year, chalking up 
a total of 272,200 units for a 27.2 
per cent rise over the 214,000 sold 
in May. Previous 1949 high was in 
April with 254,300 units. Compared 
with June of 1948, however, sales 
were off by 29.6 per cent. Sales of 
ironers in June aggregated 20,600 
units, up by 8.4 per cent over May, 
but 37.1 per cent below the 32,767 
sold in June, 1948, the all-time record 
year for both washers and ironers. 
(Source: American Home Laundry 
Manufacturers’ Association. ) 


Vacuum cleaners, household 
standard-size types, slid off in June, 
with factory sales totaling 207,354 
units, 6.9 per cent below the 222,850 
sold in May. Compared with June, 
1948, sales were off by 19 per cent. 
Officers of the Vacuum Cleaner Man- 
ufacturers’ Association point out that 
factory sales this year have already 
passed the 1,670,129 total for all of 
1941, the record prewar year. The 
fact that 1949 sales are at a rate 
almost double that of the best pre- 
war year “constitutes a much more 
nearly realistic basis for evaluating 
present selling conditions and the 
overall situation.” 


Television set production be- 
gan to crowd the one-million mark 
at the end of the first half of this 
year. As reported by member-com- 
panies of the Radio Manufacturers 
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lt Took 25 Years 


to build this water tank thermostat= 


More than a quarter of a century of experience in 
design and production technique has been incor- 
porated in the Westinghouse Clostemp.. That’s why 
you can be sure with this now-famous thermostat. 

Here is a thermostat that maintains real hairline 
control of water temperatures and does it consistently 
over the life span of the heater. Exhaustive tests—both 
in the laboratory and in service—prove that it holds 
water temperature within the narrow limits of 4°F. 
Fatigue tests simulate more than 50 years’ perfect 
operation. 

You can produce a better water heater for less 
with Clostemp and you can take advantage 
of the exclusive Therm-a-neering service offered by 
Westinghouse, for help in solving your heat and con- 
trol problems. Ask your Westinghouse representative 
for complete facts and for Booklet B-4031, or write 
Westinghouse Electric Corporation, 182 Mercer 
Street, Meadville, Pennsylvania. J-10356 
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THERM-A-NEERING 
A HEAT AND CONTROL ENGINEERING SERVICE THAT OFFERS: 
ENGINEERS ..; Thermal and electrical engineers to work 
with your own staff. 


RESEARCH .;. A well-equipped laboratory for testing 
full-scale models. 


PRODUCTION...A modern plant devoted entirely to heat- 
ing units and controls. 

EXPERIENCE... World’s largest maker of bimetallic 
thermostats. 
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Association, TV set output from Jan- 
uary through June aggregated 913,- 
071 sets. This practically doubled 
the output for the whole of 1948. 
June production was 160,736 sets, 
somewhat off from the May total 
which was 163,262. Vacation pe- 
riods accounted for the slight decline. 


Production of FM-AM and FM 
sets picked up strongly in June with 
40,512. sets off the production lines 
against 28,388 in May. A gain too 
was registered by AM sets—47],- 
342 sets against 449,128. For all 
sets combined the total stood at 672,- 
590 compared with 640,778 in May. 


Sales of oil burners have been 
steadily rising according to the 
Plumbing and Heating Industries Bu- 
reau. April installations are reported 
as about 37 per cent higher than for 
the same period last year. Manufac- 
turers have set their targets for the 
sale of some 550,000 units during 
1949, 


Air conditioning markets have 
received a sizable boost from the ex- 
tremely hot summer that plagued 
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most of the nation this year. There 
is no question but that the installa- 
tion of single-room units will be on 
the increase throughout the country 
and particularly in city apartments. 
Professional and business offices, too, 
as well as commercial establishments 
are likely to become more air-condi- 
tioning conscious than ever before. 
The design possibilities for com- 
pacter and economy-priced units 
seem to be definitely encouraging. 


Copper remains very active (as 
this is being written) with the price 
apparently stabilized at 175<¢ per 
lb. Trade sources disclose that by the 
middle of August some 58,000 tons 
had been shipped to consumers as 
against 45,000 tons for the whole of 
July, and active booking for Sep- 
tember is reported. Three factors 
could set prices zooming higher: (1) 
Re-imposition of the 2¢-per-lb im- 
port duty. (This has been recom- 
mended by the Senate Finance Com- 
mittee and has been tacked on as an 
amendment to the bill suspending 
the duty on metal scrap. President 
Truman is opposed to reinstating 





the duty on copper; yet he is for the 
suspension of duty on the SCTap, so 
it’s a toss-up as to what he will do 
should this bill be passed.) (2) 
Increasingly heavy stockpiling of the 
red metal by the govermnent. (3) 
Heavier ECA allocations for export, 
now that copper has been released 
from export quotas. July primary 
production meanwhile (as reported 
by the Copper Institute) was down 
to 56,630 tons as against 63,639 jn 
June. Shipments of refined metal to 
consumers also fell off, but slightly. 
45,316 against 45,653 tons. a 


Miscellany— 
American Gear Manufacturers 
Association index for June was 


down by 8.9 per cent compared with 
May. . . . Polystyrenes are still No, 
1 in plastics shipments. . . . May 
production of molding compounds 
totaled 14,527,203 lb against 7,197,- 
285 lb for phenolic molding com- 
pounds. . . . Reliance Electric engi- 
neers report that European plants are 
being modernized with American 
machines incorporating built-in elec. 
tronic controls and special drives. 


As this issue goes to press, judging of 





entries in the ELEVENTH ANNUAL PRODUCT DESIGN AWARDS COMPETITION is en- 
tering its last lap. An unusually large number of excellent manuscripts was entered in the Com- 
petition this year covering a wide range of electrically operated products and promising an 
outstanding final selection to be presented in the October Product Design Number. In addi- 
tion to the five award-winning entries, five “Honorable Mention” awards will also be announced. 

Feature articles to appear in the October Product Design Number—in addition to the 


award-winning manuscripts—will include: 


e Appearance Design Symposium, participated in by three industrial de- 
signers: Brooks Stevens, Dave Chapman and Joseph B. Federico. 

Market and Field Research in Product Design, by Don H. L. Jensen, 

Philco 


Manager of Product Design and Development Department, 


Corporation. 


Goals in Machine Tool Engineering, by Frederick V. Geier, President, 
The Cincinnati Milling Machine Co. 
Keeping Product Development on a Practical Level, by A. M. Ross, 


Vice President in Charge of Research and Development, Remington 
Rand Ince. 


Influence of Military Requirements on Product Design, a staff report 


based on data supplied by various units of the Department of Defense, 


including Air Materiel Command, Navy Department and Signal Corps. 
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ston Terrier was bred in Boston 
eae years ago from English Bull- 
dog and white English Terrier stock. 
This little fellow is exceptionally lively 
and bright, and truly deserves the title 
of “American Gentleman. 


When You Buy Boxes 





Look First for the Pedigree 


AKERS of famous brand-name 
M products cannot afford to gamble 
on corrugated containers. They must 
have a box that will carry their product 
safely from factory to dealers’ shelves 
all over America. 

That is why Stokely-Van Camp pack 
Stokely’s Finest canned vegetables, din- 
ner table favorites of millions, in Union 
boxes—the boxes with a pedigree. 

75 years of leadership in kraft pack- 
aging stands behind Union boxes. Every 
step in the making, from timber to fin- 
ished box, is quality-controlled by one 
management in America’s largest pulp- 
to-container plant. 

Vast forest resources, four of the most 
modern corrugating plants, and five of 
the nine largest paper machines in the 
world are your assurance of consistent 
quality, dependable service and fair 
price, today and. in the future. 

That’s why, every month, more fa- 
mous national-brand products are 
shipped in Union boxes. 





Dependable Packaging 
Since 1872 











CERTIFICATE 
OF BOX MAKER 
THIS BOX CONFORMS TO ALL 
CONSTRUCTION REQUIRE- 
MENTS OF CONSOLIDATED 
FREIGHT 008.28 


BURSTING 20 LBS. PER 
TEST $Q. INCH 


SIZE 
LIMIT 75 INCHES 
GROSS 




















NION Corrugated Containers 
UNION BAG « Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS » TRENTON, NEW JERSEY 
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MALLORY 


ELKONITE* CONTACTS 
Help Guard the Rural Dweller’s “Life-Line” 


A slim strand of wire brings city living to the farm. But interrupt that service and 
you plunge back a hundred years. Lights fail, water stops running, precious milk 
spoils. The automatic recloser guards this service by eliminating unnecessary 
power stoppages. This modern device assures more continuous electrical 
service to rural and suburban America. 


And, of course, you'll find tough, and dependable Mallory Elkonite Contacts at 
work here, as you will wherever dependability and long life are vital. Mallory 
Elkonite Contacts are precision-made—have the required toughness, resistance 
to both wear and erosion that demanding applications need. That’s because 
Mallory exercises the most rigid processing control of materials. 


What’s Your Problem? 
Wherever dependability and long life are ‘‘musts” you'll find Mallory Contacts 


specified. In circuit interrupters at Grand Coulee—in refrigerators—in street in Connie, il 

° ° ° ° > ° ° ohnson M & Mallory, 

lighting systems—in lift trucks—in automobiles. And Mallory has designed so 1 = hedeany Ca oa : 

many types there is probably a standard Mallory Contact for your needs. But if i 
1 


your particular product should call for a “special”, Mallory engineers are ready 
and able to supply it. Consult them now. 


For all kinds of contact materials and service, Mallory 
is your most dependable and experienced source. 


Electrical Contacts and Contact Assemblies 


= r 





SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


, INDIANAPOLIS 6, INDIANA *Reg. U. S. Pat. Off. 
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which Metallic Rectifier 
should you use ? 


p . c 10 the | c c . . . . 
Cc 


which have m : 
ade it better 
. ora : ; 
depends on the job to b f : particular application where DC 
e done. where DC power is needed 
s needed, so choice 
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A 
Because high-voltage selenium... 


requires fewer cells for all 
voltages above 1 
pace for all 


w-voltage selenium... 
















Because lo 
offers the best 


between features ® 


generally 
compromise 
of high-voltage selenium an 


stability or efficiency of COP” 
per-oxide 
















per cell 


e costs less 
after a few 


@ stops “aging” 
months 


e requires less $ 
voltages above 1 


weighs far less per cell 
copper-oxide 





@ is more efficient at high cur- 
rent densities aa 
e will stand short-time voltage 

(as well as current) overloacs 


yse it for such applications 95--- 


yse it for such applications 9s--- 


e chargers for telephone bat- 


teries 


use it for such applications as... 


e coin-operated machines 


magnetic amplifiers 


chargers for central station 


batteries 


@ circuit breaker operation 
e plating rectifiers e rectifiers for cathodic Pro- 
7 tection e magnetic clutches 
s for indus- ; ; 
e elevator control e calculating machines 
e milking machines | 


e battery charger 
trial trucks 


ating whistle on 


e power supply for field of 

motors and generators across switch 
e click suppressor in telephone 
e charging lamp batteriesused 


by miners 


e oper toy 
train e arc suppressor 


e fast chargers 

e blocking relays 
circuits 

citer circuits for ig 


e pipe organ 
e electric hammers 


in control 


e magnetic separators 


nitrons 
ors 








@ ex 
e battery eliminat 


To full 
y meet your 
#, ae a needs > ¢ ° 
Aten bring it to us a tite ae makes all three t I 
ation ey : av no favorites ; ypes. r — : . 
: . Contact your G-E ; ivorites, we will give y P ‘ f you have a rectifie 
Company, Sch + Apparatus Age give you an imparti 1er 
y¥, ve henectady 5. N. Y s Agent, or write A pparatu D yh recommen- 
e > + . ° © Ss ept. seneral mi 7 
, ul Electric 
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Crocker-Wheeler Form B 
Protected-Type Motor 


Se as 


e smooth performance 
e rugged dependability 


® minimum maintenance 


Crocker-Wheeler built dependability into their new line of Form B protected- 
type motors . . . designed for rugged service in a wide range of industrial uses. 
Part of this top-notch performance comes from the fact that SfS{ Bearings 
are first choice with Crocker-Wheeler design engineers. These new machines, 
designated as B58, B68, B80, and B100 . . . size range, 50 HP at 600 rpm and 
larger . . . are the largest Crocker-Wheeler machines built with an integral 
bearing bracket. 





These motors must stand up under the around-the-clock production of 
America’s plants. That means the bearings must perform economically . . . 
with minimum maintenance. Another reason why S)UG/F Bearings are first 
choice with Crocker-Wheeler design engineers. 


More and more manufacturers of electrical equipment . . . to make shafts turn 
easier ... are looking to SUG{P for rugged industrial bearings. Our engineers 
can help you apply these quality-manufactured bearings to your equipment. 
Write: SSF Industries, Inc., Philadelphia 32, Pa. 6599 


Electrical Equipment Bearings engineered by 
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ELECTRO DYNAMIC MOTORS 





Extra Care at ‘The Heart of the Motor’ 

Assures You Longer Service, Greater 
Operating Dependability 

ELECTRO DYNAMIC INDUSTRIAL MOTORS are 

built in a wide range of types and sizes...1 to 

250 H.P. Shown above is an E.D. Drip Proof 

industrial Motor. For use under ordinary indus- 


Every E.D. industrial motor receives specialized attention at the windings 
—‘the heart of the motor.” This extra care and superior insulation mate- 
, , - , rials give Electro Dynamic motors the plus qualities of great reliability 
trial conditions not requiring protection from and long life 

splashing liquids or f t here lad ith : ce 
emt gs oes BS 6 peel meaamalat E.D. motors have long been known for staunch dependability in the 
dirt or metal chips. : : : 

toughest of all power installations—aboard great ships at sea, under unbe- 
lievably severe operating conditions. Now the fine craftsmanship and 
sturdy construction features of these famous E.D. marine units have been 


Other Types of incorporated in a versatile new line of E.D. industrial motors, designed to 


bring to your electric power installations the same stamina and trouble- 


ELECTRO DYN AMIC free performance that have characterized E.D. products since 1880. 


Get the facts on Electro Dynamic industrial motors. You'll be amazed 
. ra : 
Industrial Motors that such rugged, carefully made motors can be competitively priced! 


Write today for illustrated literature. 





SPLASH PROOF TOTALLY INCLOSED TOTALLY INCLOSED 


(Fan-Cooled) (Non-Ventilated) 
For installation where the motor is For dirt-laden atmospheres, espe- For use in exceptionally dirty at- 
subjected to splashing liquid or hos- cially where the installation requires mospheres, particularly when metal- 
ing down for cleaning. a motor of compact dimensions. lic dust is present. 









Also a Complete Line of DIRECT CURRENT E iE 3 ei i R ©) 
Motors and Generators. Literature on Request. 
‘ DYNAMIC 


Industry is learning what marine engineers have known since 1880 





ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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’ OPPERS Company went to work on 
K these problems and developed a spe- 
cial polystyrene —CAMERA BLACK — which 
had all the desired characteristics. 


It had complete opacity. Tested with 

supersensitive film in comparison with a 

¥-inch steel plate, the Koppers Camera 

t gi) BLAC 4 Black showed equal opacity. The film was 

CA covered with a polystyrene sheet \¢” thick, 

then half the film was covered with the 

steel plate and the entire covering exposed 

to a 500 watt lamp for 15 minutes. The 

7m developed film showed no difference be- 
, rtant probiems tween the two halves. 

TE Ca — is It had photochemical inertness. Camera 


Black Polystyrene showed no chemical 


A manufacturer of cameras and reaction to the most sensitive film and to 


photographic equipment was the chemicals used in the photographic 
searching for one plastic LatcLMaaLeLs, processes. 


solve four major problems. The plas- It had high resistance to heat distortion. 


tic must have (1) telat otis opacity, Kenpers cam Felvendeaie see ae 
AME i Sci (3) 


higher heat distortion resistance 
Teh general-purpose polystyrene 


heat distortion temperature of 200°F. 
Products made from it do not distort un- 
der the heat of window displays or from 


oe : 
and (4) the cost must be lo being washed in scalding water. 


The cost was low. Koppers Camera 
Black Opaque Polystyrene sells at the 
same low price of regular polystyrene in 
special colors. There is no added premium. 


What is your problem in plastics? 


Koppers maintains a staff of chemists, 
molding and material engineers and tech- 
nical specialists who are ready to help you 
at any time. If you have a special prob- 
lem, write and tell us about it. 

Koppers Perfected Plastics include 
many formulations of Polystyrene, Cellu- 
lose Acetate and Ethyl Cellulose. These 
are available in transparent, translucent 
and opaque and in any desired color. Write 
for complete information. 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 
Regional offices: New York, Boston, Chicago and San Francisco 





r= = 
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i Pitty iCal Divine, Tha : 
i Please "eh 19, P, ! 
—_ |, Ona wee eT 
. Y Ta Bla ite da 
oppers Camera Black Polystyrene ‘ “ck Pol a On XK, 
can be used for cameras, film holders, iif a i | Nam *8t¥ rene Pers | 
film cartridges, film cartridge wind- Hi i ! Teese : i 
ing machines, developing tanks, etc. i] KOPPERS| I a: Cee Pos} 
Spools molded for Polaroid by On- WW wy, 1 "Pan Hon. ; 
tario Plastics, Rochester, N. Y. \ 4 Fa. —— / 


Mmateenea 12.1: “ETHYL CELLULOSE "CELLULOSE ACETATE 
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“For years I've bought 


machines of this type. .@] 


but this is the first 
one I ever could 


COUNT ON!" 


Give your customers (and customers-you-hope) 
the thrill of discovery ... of discovering some- 
thing mew in your product...something that 


gives them mew advantages in use . . . new pride of 
ownership... renewed respect for you as a 
modern merchandiser! 


How? Build a Veeder-Root Counter into your 
product. But what kind of counter, and how to build 
it in? Those are questions that a Veeder-Root 
engineer will answer promptly and squarely . . . if 
you let him concentrate his “mathematical eye” on 
your product. 


And why let him do that? Because there are so 
many types of Veeder-Root Mechanical and 
Electrical Counters ...and because so many of 
the most successful applications were not apparent 


Veeder-Root |Mcloluinitieiris 










at first, at all. Now, couldn’t you profit more by 
having your product keep its sown production 
records, prove its own service guarantee, protect 
customers against shortages and surpluses... or 
provide any of the many other new advantages 
that come with built-in Veeder-Root Countrol? It 
costs exactly 3 cents to find out. Write. 


No. 1122 V-R Small Reset Ratchet Counter 
is built into a wide range of products from address- 
ing machines and aerial cameras to hay balers, 
laundry machines, linotypes, shoe ma- >» 
chinery, machine tools and — what / 
have you? For a quick picture of the 
range of V-R Counters, send for 
free 8-page Condensed Catalog 
(shown). Write now. 






VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 

St. James Street, Montreal 3. In Great Britain: 

pose res Ltd., Kilspindie Road, Dundee, 
otland. 
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Brown of Philadelphia makes 
umempected Iryple play 


1 Abolishes costly rejects 


2 Eliminates unit 


air testing 


3 Saves 16% on machining 


When Anaconda Die Pressed Brass Forgings replaced Pe: f 
sand castings for these two all-important parts of 

Brown Air Operated Controllers, the play was for a 
single out — elimination of “leakers” — which, on occa- 


| sion, ran as high as 60% on underwater air tests and 

| showed up only after complete machining. Naturally, 

. when wrought metal replaced the sand castings, “leak- 
ers” were out by a mile—so completely out that costly 
unit air testing was found to be unnecessary. 

That was more than nine years ago, and of the tens of thousands 
of forgings used in the meantime, nary a one has been thrown out 
| for porosity. 
Savings? Plenty —in time and temper — and in cold cash, too. 
For instance: 16% on combined tooling and machining costs for 





the base forging alone . . . and that is only one of the many 
Anaconda Die Pressed Brass Forgings now being used in Brown 
Instruments. 


There are a lot of things about Anaconda Die Pressed Forgings 
you'll want to know. Publication B-9 goes into detail, telling 
where, why, how and when. Write for a copy today. Address, 


The American Brass Company, General Offices: 
Auton Waterbury 88, Connecticut. In Canada: Anaconda 
pgs 


American Brass Ltd., New Toronto, Ont. 49108 


DIE PRESSED FORGINGS 


oi 


/ 


any wire 


he | AN 
| } Don't just pick ‘ , 


\ 


Let us make it to fit the job exactly 


Here in the mills of The American Brass Company, 
more than 100 different copper alloys are processed 
into wire in an almost unlimited variety of sizes and 
shapes, tempers and finishes. The result is that each 
wire is, in effect, tailor-made ... especially adapted 
to particular problems of tooling, rate of production, 
and desired properties of the finished product. And 
there’s a big difference — both in quality and unit 
cost — when the wire is exactly suited to the job! 

The column at the right very likely holds the 
combination to that “one best wire”. Our Technical 
Department will help you find it—and it may be 
easier than you think. Your inquiry entails no obli- 
gation whatever. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Anafiion 6, , 


COPPER and COPPER ALLOY 
Weare 


_ ‘TYPICAL TYPES OF WIRE 


Pin Wire Hook & Eye Wire Nail Wire 
Screw Wire Cotter Pin Wire —_— Rivet Win 
Chain Wire Brake Lining Wire Tie Wire 
Slide Fastener Wire Fourdrinier Wire 
Jewelry Wire Trolley Wire 


MATERIALS 


Copper Brass 

Chromium Copper Zinc 

Deoxidized Copper Phosphor Bronze 
Silver Bearing Copper _ Nickel Silver 
Gilding Cupro Nickel 
Commercial Bronze *Everdur 


SIZES AND SHAPES .002” TO .750” 


(Extreme limitations—varying according to alloy 


Round Half-oval 

Half-round Flat 

Oval Keystone 0 
Irregular Shapes on C 


FINISHES AND TEMPERS 


Cadmium Plated Bare 0 
Bright Annealed Tinned 


From Soft Annealed through Spring Tessin 
on Spools, Reels, Coils or cut to Straight 


SUITABLE FOR THESE FABRICATING 











Specify EMERSON-ELECTRIC FAN-DUTY MOTORS 


on applications with 
FAN BLADES mounted on 


the motor shaft, 1. MAXIMUM OPERATING 


EFFICIENCY 


to provide these 4 factors 2. MAXIMUM MOTOR LIFE 
3. QUIETNESS 


4. LESS SERVICING 


a | 


@ 


<< 








A COMPLETE LINE of Fan-Duty Motors 
- (1/20 to % h. p.) 
Any motor will turn a fan blade... for a time. But to get efficient fan 


operation...for the longest time...at the lowest cost ...under a 
given set of conditions . . . specify Emerson-Electric Fan-duty Motors. 





Split-phase Blower Mofors 
for Belt-drive Applications 





Emerson-Electric is a pioneer fan and motor manufacturer and 
offers the most complete ae motor line. These motors are 
designed with specific provisions for thrust load imposed by a shaft- 
mounted fan blade and air drawn over the motor. Standard motors 





Investigate the advantages of 
| this new line of 1/6, 1/4 and 
1/3 h.p. blower motors spe- 
| cifically designed for driving 


| furnace blowers and similar include single- and two-speed split-phase, polyphase, permanent 
types of air moving equipment. split-capacitor, and direct-current types, all with interchangeable 
Write for complete mounting dimensions and built to NEMA standards. Available in a 


information. wide range of sizes, speeds, and mountings. Emerson-Electric’s 
: unique Twin-gineering Service will gladly investigate your require- 
cow = ments, without obligation. 


A THE EMERSON ELECTRIC MFG. CO. 
\\ St. Lovis 21, Mo. 
Sead Today 


“a TTT ee Tata 





MOTORS « FANS ——— as APPLIANCES 
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BEAT GALVANIC CORROSION WITH 
Alcoa Aluminum Fasteners 


No weakened joints or wobbly assemblies when you 
fasten aluminum with Alcoa Aluminum Fasteners! 
They prevent the galvanic corrosion that can result 
when dissimilar metals are used to fasten aluminum; 
resist common corrosion, too—will never red rust- 
streak your product. Costs are surprisingly low. 
Alcoa Fasteners are available from stock with 
Phillips head for fast power driving, or slotted heads; 
in sheet metal, wood and machine screws; standard 


threads in all popular sizes; hex head bolts and nuts; 
cap, castle and wing nuts; washers, solid or tubular 
rivets, and cotter pins. 

Investigate the low cost and sales advantages of 
aluminum fasteners today! Write on your letterhead 
for free samples, specifying the types youd like, to: 

AtumMINUM CoMPANY OF AMERICA, 615-J Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALCOA FASTENERS 


Other Alcoa Products: INGOT + SHEET & PLATE « SHAPES, ROLLED & EXTRUDED + WIRE + ROD + BAR + TUBING © PIPE + SAND, DIE & PERMANENT MOLD CASTINGS « FORGINGS 
IMPACT EXTRUSIONS + ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS + FASTENERS © FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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+ motors that add impressive Selling Points 
to the product ~ and please the End-User 


100% TOTALLY ENCLOSED. Baldor Streamcooled Motors are completely enclosed 
and fully protected against internal damage. They're dust-proof, drip- 
proof and vermin-proof. 

COOL-RUNNING. An outer-mounted fan forces cooling air over the entire exterior 
of the motor. 

NON-CLOGGING. These motors cannot inhale dust, dirt, lint or other contamination. 
There is no air-passageway to clog up and cause burnout or lowered 
efficiency. No dismantling for cleaning—no interruption of production. 

QUIET, SMOOTH OPERATION. Baldor Motors are of perfectly balanced design 
which assures quiet, smooth operation. 

CLASS A or B INSULATION. All Baldor Motors are of ball-bearing construction and 
are furnished with either Class A or B insulation. 

INDIVIDUALLY TESTED. Each motor receives a thorough commercial test before leaving 
the plant. 

NATIONALLY SERVICED. Baldor Motors are sold and serviced in more than 200 
Trade Centers. 


BALDOR ELECTRIC COMPANY 


ST. LOUIS and other Principal Cities 


STREAMCOOLED MOTORS 


TRADE-MARK 
eeeoeoeeeee#eee¢€e?eeeeee?e? ee 


moror speciauists 29 years 
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97 MOLDED PLASTICS PARTS 
} DIFFERENT MATERIALS 
2 MOLDING METHODS —_— 











FOR THE NEW SUNBEAM Model W SHAVEMASTER 


ESAS S Ee 5 SS A TL IMT 





ie : 
SF : s 
a Cc 
Cc 
Case and cord reel 
molded of Forticel 
(Cellulose propionate) 
C 


1. Two-piece field coil bobbin (Lumarith XF). 2. Motor bearing block — commutator end (Phenolic Bakelite). 3. Motor 
bearing block — crank end (Phenolic Bakelite). 4. Nylon connecting rod. 5. Nylon insulating sleeve for male connecting 
plug. 6 and 7. Nylon shell and wedge for female connecting plug on cord. 8 and 9. Housing ends and housing (Lumarith XF). 
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ot since the introduction of the 
N modern electric shaver has a new 
model created as widespread and 
favorable attention as the new Sun- 
beam Model W Shavemaster. More 
compact and easier to handle than 
conventional shavers, the Model W 
is equipped with a shaving head of 
twice the usual width, insuring faster, 
smoother, more comfortable shaving 
than ever before. 
Playing an important part in the 
Shavemaster’s remarkable perform- 
ance, is a total of 17 plastics parts... 
in 13 distinct applications . . . all pro- 
duced to Sunbeam’s specifications by 
Chicago Molded Products Corp. 


For the case, Forticel provides 
toughness, moldability, and fine 
appearance. 

The handsome Shavemaster case is 
molded of richly variegated black 


(cellulose propionate) was selected to 
provide toughness plus lustre and 
beauty. All four parts of the case and 
reel are injection molded by CMPC. 


For the motor housings, flame- 
resistant acetate insures extra 
strength, durability, and safety. 


A rich grey cellulose acetate is used 
for the motor housing and end pieces. 
This material provides the necessary 
toughness and durability and to meet 
Underwriters’ requirements, a flame- 
resistant type, Lumarith XF, is used. 
These parts are injection molded from 
CMPC tooling. 


Phenolic Bakelite for the motor 
parts provides rigidity, strength, 
insulation and permanent stability. 
The two motor end blocks call for 


strength, heat resistance, electrical 
insulation, stability, and rigidity to 


ries the almost negligible quantity o? 
lubricant needed for years of trouble- 
free service. 

Three other nylon parts are used in 
the assembly — the insulating sleeve 
for the male connector plug, and the 
wedge and shell for the female part. 


One Source of Supply for All 17 
Plastic Molded Parts. 


To produce all of these 17 plastic 
molded parts, Sunbeam chose Chicago 
Molded Products Corporation, know- 
ing that here they would find the ex- 
perience and the production facilities 
to employ the best possible plastic for 
each individual application. 

The advantages are obvious. With 
more than 30 years of experience in 
plastics, and with internationally 
recognized facilities for mold making 
and production, CMPC engineers 
were able to make their recommenda- 


CHICAGO MOLDED PLASTICS 








and brown material with gleaming 
smooth surfaces. It also embodies a 
convenient reel for the electrical cord, 
concealed in the base. 


After exhaustive tests, Forticel 


COMPRESSION, INJECTION 
AND PLUNGER MOLDING 
OF ALL PLASTIC MATERIALS 
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insure accurate, permanent align- 
ment. A cotton flock phenolic (im- 
proved impact Bakelite) was used 
with metal inserts molded in. These 
parts are produced by Chicago 
Molded’s advanced plunger molding 
methods. 

Field coil windings are insulated 
from the laminated cores by two- 
piece bobbins injection molded by 
CMPC from flame resistant Lumarith 
XF. 


Nylon Connecting Rod Performs 
Vital Job. 


Flying back and forth literally scores 
of times each second, the tiny connec- 
ting rod which transmits mechanical 
motion from the motor to the blade 
must be light, strong, and resistant 
to wear. Only nylon, weighing one- 
eighth as much as metal combines the 
necessary strength and toughness. 
Through the length of the rod there 


is a tiny, molded-in hole, which car- 


CHICAGO 
MOLDED 


ge 
CORPORATION 





tions without bias. Materials were 
adopted only after thorough test. The 
correct molding method was avail- 
able for each job, together with 
exactly the right size and type of press 
for maximum efficiency and economy. 
Responsibility was undivided, and 
there was never a need for compro- 
mise or substitution. 


This same complete plastics molding 
service is available to you. 

In planning the use of molded plas- 
tics, remember . . . there is usually one 
material and one molding method 
that will do the job more efficiently 
and economically than any others. 
That’s why you'll find it good busi- 
ness to discuss plans with a Chicago 
Molded engineer . . . to enjoy the ad- 
vantages of broad experience, un- 
limited facilities and, above all, 
undivided responsibility and unbiased 
recommendations. Just write or 
phone. There’s no obligation. 


1024 N. Kolmar Ave., Chicago 51, Ill. 


Representatives in principal industrial centers 
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HOW 
NICHROME ~senrrus-: 


IN ALLEN-BRADLEY STARTER; 
’ PROTECT ELECTRIC MOTORS | 


Enemy number one of electric motors is overload —excessive current that 
causes motor windings to overheat, burn out. Here is an enemy of all motors, Small of 
large, ready to go into action immediately a motor starts. Devices for protecting electric 
motors against overload, therefore, must be exceptionally dependable . . . must not fail 
to disconnect the motor from the line before a dangerous temperature is reached, 





FOR PRECISION-PROTECTION, ALLEN-BRADLEY OVERLOAD 
RELAYS EMPLOY NICHROME 
In controls of this type, the current that flows through the motor windings is used 
to heat Nichrome thermal elements in the overload relays. Thus heating of the relay ele. 
ment monitors the heating of the motor windings. When a dangerous motor temperature 


ALLEN-BRADLEY is reached, the heat from the Nichrome unit releases a contact arm in the relay, thereby 
RESISTO-THERM disconnecting the motor from the line. Given a few seconds to cool, the relay mechanism 
RELAY OPERATION can be reset by pressing a button—completing the motor circuit again. 
From i 
Line STABILITY OF NICHROME ASSURES DEPENDABLE RELAY PERFORMANCE 


Relay Connections to Because of its uniform quality, superb corrosion-resistance, and retention of physi- 
Magnetic Circuit cal and electrical properties at high temperatures, Nichrome is unsurpassed for the 
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Contacts accurate job the all-important thermal unit must perform in these Allen-Bradley controls, ‘ | 

oO gp | 

Thermal Position : 9 
Element D-H ALLOYS AND YOUR REQUIREMENTS \ 


Soldered 
aon If your products demand electrical resistance material of outstanding uniformity, 


high stability and long life, remember this application. Be guided by the example of 
Allen-Bradley and have Driver-Harris supply your needs. We fabricate the most complete 
line of electrical resistance alloys in the world, and will gladly make recommendations 
based upon your specific requirements. 


ZG CIT 


The heater stem is almost completely surrounded 
‘by © Nichrome thermal unit. A ratchet wheel is 
soldered to one end of the heater stem, and this 
engages a pawl which holds the relay contacts 
closed against spring tension. Sustained overload on 
the motor heats the Nichrome element which, in turn, 





TYPE N41 Thermal Unit — 


heats the stem. Heat from the stem melts the solder, TYPE N17 Thermal Unit — 









which frees the ratchet wheel. The wheel turns and wound with Nichrome No. 16 Nichrome No. 19 B&S gauge strip, 
teleases the powl, thereby opening the relay contacts. B&S gauge bare wire. 3.01 amps. 9/16-inch wide. 34.8 amps. 
iv yes Nichrome is manufactured only by : 
Bix) ~——dDriver-Harris C | 
i b 2 ) river-Elarris Company 
* ° ) HARRISON, NEW JERSEY 
3 ® } BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
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Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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oe. to meet Every Temperature Requirement 


If you want to cut costs and get reliable automatic 
temperature control on practically any type of prod- 
uct, use General Plate Fabricated Truflex Thermo- 
stat Metal Assemblies. 

You save money because General Plate fabricates, 
according to your specifications, complete units 
which are shipped to you ready for instant ap- 
plication. It means you eliminate costly fabrication 
problems, such as buying new equipment... ex- 
perimental and assembly adjustments are 
crossed from your books. 

You get reliable performance because 
every order comes to you an exact duplicate ¢ 


os ; : . ¢ 
of the original . . . consistently uniform in ‘ 


o 


formance, thus preventing rejects and costly adjust- 
ments in assembly. 

General Plate Truflex Thermostat Metal As- 
semblies will be made to meet your specification 
requirements for temperature range, electrical re- 
sistance, Corrosion resistance, etc. However, if you 
prefer to make your own assemblies, we will pro- 
duce strip or coils to your specifications. Write for 
information or engineering assistance. 
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we” GENERAL PLATE ~~~._ 


Division of Metals & Controls Corporation 


409 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
Gentlemen: 


tolerances, temperature reaction and per- Please send me information on Truflex Thermostat Metal Assemblies 


? 
; and raw stock, 
‘\ 


CUP AND SEND THIS COUPON TO US TODAY % Name 


50 Church St., New York, N.Y. 4326 No. Elston Ave., Chicago, Ill. “S. 
757 West Third St., Mansfield, Ohio 
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~ 


Los Angeles, Calif. ~ 


ie 1-949 
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SMALLER, LIGHTER, LESS EXPENSIVE 


HIGH VOLTAGE D-C CAPACITORS 


Glass-to-metal 
terminal seals 
pioneered and > 
erfected by 
Sprague 


SSN OPES 


NOTE THE SIZES AND RATINGS! 


Standard Vitamin Q Capacitors. Many 


special sizes and ratings also available. 


Rated D-Ci DIMENSIONS 
Cap Rated Can Terminal Cat. 
Mfds. Voltage Width Depth Height Height No. 
{ : i a 
F ee 2.0 8000 8% 4Vs 6 2% 25P51 
. 4.0 8000 8% 4Y. 9% 2% 25P52 
6.0 8Ys 4% 13 2M 25P53 ' 
” £ 
ink 10.0 13¥ 4M% 13V 2% 25P54 f 


eee: 


12.0 8000 13% 5Y% 12% 2% 25P55 


1.0 10000 8% 4M 5% 3'“%6 25P56 
2.0 10000 8% 4s 82 3'“%e 25P57 
4.0 10000 13% 4% 9% 3'%e 25P58 
6.0 10000 13% 4“ 13% 3'“%6 25P59 
8.0 10000 13% 5% 12% 3'%e6 25P60 


1.0 12500 BY. 4% 7% 3'"%6 25P61 
2.0 12500 8Y%. 4Ve 12% 3'"%6 25P62 
4.0 12500 13% 5% 1% 3'"e6 25P63 
5.0 12500 13% 5% 13% 3's 25P64 


1.0 16000 8% 4Ve 10% 4'“e 25P65 
2.0 16000 13% 4% 12% 4'“e 25P66 
3.0 16000 13% 5% 13% 4'V“e 25P67 


1.0 20000 13% 4% 11 4'"e 25P68 
1.5 20000 13% 5% 12% 4'“e 25P69 


i a RN A EA ER RRS A TT 


Capacitors with voltage ratings above 10 KV are recommended for upright 
mounting only. For mounting in other positions, please supply complete application 





dcta for recommendation by Sprague engineers. 


Us: an ordinary capacitor rated for 
40°C. operation on a high-voltage d-c 
filtering circuit and chances are the higher 
temperatures encountered will necessi- 
tate a serious de-rating. In other words, 
you will have to buy a larger, heavier and 
costlier capacitor than you actually need. 

Standard Sprague high-voltage capaci- 
tors impregnated with Vitamin Q, how- 
ever, are rated conservatively for operation 
at 85°C. They require no de-rating up to 
this temperature. Special units can be sup- 
plied for continuous use up to 105°C. 





SPRAGUE ELECTRIC COMPANY e 





These capacitors are consistently superior 
in their ability to maintain a high degree 
of capacitance-temperature stability. 
Power factor is outstandingly low over a 
wide temperature range; d-c insulation 
resistance is notably high; and a-c ripple 
voltage at audio frequencies falls well 
within permissible limits. Equally impor- 
tant, Vitamin Q impregnated capacitors 
have a high safety factor at all tempera- 
tures, thus assuring long life. 


Write for Sprague Engineering Bulletin 203. 


VITAMIN Q@ 
CAPACITORS 


*Reg. U.S. Pat. Off. 


NORTH ADAMS, MASS. 
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lk; pays fo use your 
custom molder’s know-how 


Say Admiral officials, who think BIG 
in production, sales—and plastics 


To give its dealers a tremendous selling 
edge with the lowest priced television 
console ever offered, Admiral Corpora- 
tion had the courage to order the largest 
phenolic plastic molding ever made in 
this country. 

Weighing no less than 35 pounds as 
it comes from the mold, this job has 
design and production implications for 
manufacturers in many fields outside of 
tadio-television. The use of phenolic 
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PROJECT 


One-piece cabinet 
for floor model 
television set 


CUSTOMER 


Admiral Corporation 
Chicago, Illinois 


MOLDER 


Molded Products 
Corporation 


MATERIAL 


High grade 
phenolic molding 
compound 


material enabled Admiral to eliminate 
many expensive hand-finishing opera- 
tions. As a result its costs were cut, 
sets turned out faster, and big savings 

assed on to the retail customer through 
Same prices. Sales are soaring. 

The consulting firm and molder of 
the new console is Molded Products 
Corporation, who undertook this dif- 
ficult assignment after balancing all 
risks against their own skill with plas- 


PHENOLIC 
RESINS 


tics. Long familiar with the qualities of 
Durez phenolic molding compounds, 
they chose a phenolic material for 
dimensional stability, glossy finish, 
light weight, and low cost... qualities 
you may well want for your products. 
When you need the right material 
for the right job, plan on using Durez. 
Your Durez field man has wide expe- 
rience. He will gladly serve you and 
your molder in planning sessions. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


rast b 


PROTECTIVE COATING 


PHENOLIC PLASTICS THAT FIT THE JOB 





Which of these 7 


WILL GIVE YOU BEST ELECTRICAL CAB; 





REPRESENTATIVE TEST VALUES FOR VARIOUS COMPOUNDS 



















is 
PROPERTIES AND TESTS AMARINE | AMERZONE | AMERZONE | AMARINE AMERITE AMPEROX | AMERPRENE 
—40 —0 —B —RWS 
BASIC TYPE OF INSULATION Natural Buty! Synthetic se Heat- Polychlor- 4 ie 
Rubber Oil-base Rubber Rubber Resistant Oprene 
MAX. REC. COPPER TEMP. 60°C 80°C ca 60°C 73% 
ELECTRICAL Dielectric Constant (Spec. Ind. 
CHARACTERISTICS Cap.) 4.0 4.5 


50,000 100 


40,000 30,000 30,000 000 20,000 


300 mae * aig 350 
1000 Synth. | 1000 Synth, 
700 1500 Nat. 1800 Nat. 
400% 450% 500% 500% 
%” Y” %” 
Geer Oxygen Geer Oxygen 
Oven Bomb Oven Bomb 







ins. Res. (K) 


Dielec. strength in volts per mil 





PHYSICAL Tensile Strength in Ibs. per 
PROPERTIES sq. in. 
Elongation in 2” 


Permanent set 





ACCELERATED Type of test 











AGING —_—_— 
Temperature 100°C 70°C 80°C 
Hours 672 ae 4 504 336 
%Y Original Tensile Strength 80% 85% 80% 
Gain in wt. after 7 days im- 
MOISTURE mersion at 70°C 
RESISTANCE (Mg. per sq. in.) 20 or less 35 35 
Capacity increase after 4 
weeks immersion at room tem- i 
perature 1 5% 10% | 15% 1 5% 
Stability Factor 40-80 volts 
per mil 2 weeks at 50°C 1.0% 8% 2.0% 3.5% 
General General 
SPECIAL Meets Withstands For hot purpose purpose 
PROPERTIES IPCEA .03 conc. and moist rubber rubber 
ozone test 10 hours locations insulation insulation and ozone © Standard 
pany. Wi 
As the test data vary considerably with different sizes of conductor and thicknesses of insulation, these identical 
results can not be guaranteed throughout the whole range of sizes and voltage ratings. Some specific con- ; 
structions will test higher and others will test lower than the listed values. However, the above table indicates | 
in general what may be expected of these compounds. iq 
AMERICAN STEEL & WIRE COMPANY 17 
|i 
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rubber compounds 


PERFORMANCE AT THE LEAST COST? 








HE proper selection of rubber compounds for electrical cable may 
mean the difference between long satisfactory service or frequent 
and costly shut-downs for repairs. 

Some rubber compounds will stand more heat than others. Some 
can be used underground—others can’t. The point to remember is this 
one or two rubber compounds will meet all the conditions en- 
count in electrical cable operation. That’s why engineers and 
chemists american Steel and Wire Company have perfected a wide 
variety of rubbescompounds for different cable applications. 

The right combination of compounds will assure better service from 
electrical cables at lowe 










A GUIDE TO SELECT RUBBER COMPOUNDS 


SPECIFY 
FOR UNDERGROUND OR UNDER WATER SERVICE— at high 
voltages, for all submarine power cables and for general use 


above 7,500 volts— 


Mining machine cable 


AMARINE—40 


FOR OZONE-RESISTANCE—Amerzone-0 is an excellent oil- 
base compound. Amerzone-B is a butyl rubber compound 


AMERZONE 


that is highly resistant to heat and moisture as well as ozone. 


Welding cable = E 
HOT OR DAMP LOCATIONS—Select a compound with high 


moisture resistance and high heat resistance. AMARINE—RWS 


GENERAL USE—For voltages up to 7,500 where copper tem- 
peratures do not exceed 60°C (140°F.), a performance type 
compound is satisfactory. AMERITE 


Concentric cable 


GENERAL USE with HEAT RESISTANCE—For voltages to 7,500 
and where copper temperatures may run up to 75°C. (167°F.). 


AMPEROX 


mater tend cable FLEXIBLE JACKETS—Where resistance to oil, flame and sun- 


light is desired a compound containing Neoprene is recom- 


a AMERPRENE 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
Twin parallel cable COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
Portable tool cable 


Standard cable construction or special designs of cable are available from American Steel and Wire Com- 
pany. We make the cable fit the job. This policy assures the longest cable life at lowest cost to the user. 
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Oxygen Valve for Open 
Hearth Furnace with specia 
custom-engineered Nam 

Saddle Type Sol id, 
49 4-lb. Pull, 1s" Spoke. 


7 


a 
a 
=e 


il 


... Owing to the safety 
requirements in this 
application, we were 
interested only in 

the best solenoid 

that could be obtained”. 


Straight from our own check list comes this 
success story, typical of the many exacting appli- 
cations Namco Solenoids are handling. 

This valve is specially designed to handle an 
intermittent supply of oxygen, fed into open 
hearth furnaces at 150-lb. pressure. In addition 
to normal operation requirements, the valve 
closes automatically upon power failure; solenoid 
has 116-lb. holding force when valve is closed. 
Customer says, “Solenoid is doing a very fine job 
of controlling a very difficult and dangerous gas.” 

Write for full information on the complete 
range of Namco Solenoids—Bulletin EM46A. 
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then you need 


NamcoStellite”—weld- 
of Solenoids are built in 
sizes with ratings from 
2% to 25 pounds, push 
or pull, at 1” stroke. Com- 
bination bush -pull and 
other special applica- 
tions are av ailable. 


if you have 
jobs like these 































‘re the modern, up-to-da 
jobs automatically —bY remote con 
cramped quarters if necessary. ae 

With the positive. accurate action | 
Solenoids you can simplify cee fact 
and operation. They're taking the pis 
expensive, bulky gear trams, a 
and other mechanisms. Many aon fact 
has come to us with a cost or space 
und has found the solution in Namco 


"re i to the 
job with the aid of an 


selp you. We'll be glad to ame 
co oe pest suited to oe 
sanded o apc ulin EM 
details: ! 
ings. Like more : 
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CARBON - GRAPHITE - MOLDED METAL 


Simplify design problems —Cut Costs— 
Assure greater efficiency with 


STACKPOLE CARBON-GRAPHITE SPECIALTIES 


More and more throughout industry, the latest engineering developments are 
utilizing the oldest, most basic of all materials—carbon and graphite. Produced 
in many styles, shapes, sizes and mixes to match individual requirements, Stack- 
pole carbon-graphite specialties offer practical, economical solutions to a wide 
range of mechanical, electrical and chemical problems involving such factors as 
friction, elevated temperatures, corrosion, arcing, shaft sealing and others. Fol- 
lowing are but a few of the many standard and special items regularly produced: 





CLUTCH RINGS CHEMICAL CARBONS FRICTION SEGMENTS 
CARBON PILES (Voltage regulator discs) CONTACTS 
GLASS MOLDS SEAL RINGS AND WASHERS (for gas or liquid) 
DASH POT PLUNGERS BEARING MATERIALS ELECTROLYTIC ANODES 
RESISTANCE WELDING & BRAZING TIPS ... and many more 














HERE’S REAL MOLD and DIE ECONOMY 
4 FOR MANY APPLICATIONS 


Carbon and graphite have interesting properties for foundry use as well as for 
molds and dies in such diverse fields.as powdered metallurgy, glass manufac- 
ture and rail bonding. In foundry work, for instance, their high heat capacity 
and conductivity make carbon and graphite highly efficient as chill materials 
for ferrous and non-ferrous metals. In powder metallurgy, they maintain 
their strength under pressure at elevated temperatures much better 
than other materials and hence are widely used as molds for hot 
pressing tungsten carbide base tool materials. In still other in- 
stances, the simplicity of forming accurate carbon or graphite 
molds and dies lends itself to real economy. Write for suggestions 
based on your particular molding problem. 


NON-WELDING, ARC RESISTANT é Ge 
& 






WRITE 
FOR THIS 
HANDY DATA BOOKLET 


Besides describing dozens of spe- 
cialties, this Stackpole Booklet 40 
contains a wealth of practical data 
on the characteristics of carbon and 
graphite and their engineering ap- 
plications. 


ELECTRICAL CONTACTS » 


The non-welding, arc-resisting and non-filming characteristics 
of Stackpole carbon-graphite contacts make them eminently 
suited for many applications including use as arcing tips, dis- 
tributor buttons and contactor and relay contacts. Used in com- 
bination with silver or copper, they are highly effective in cir- 
cuit breakers, Diesel starting switches, relays and practically 
every type of contact application. Stackpole engineers welcome 
the opportunity to recommend standard or special contact 
gtades for specific equipment. 






7TACKPOLE CARBON COMPANY, St. Marys, Pa; 
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- +. Operation on polyphase power? Here it is—the 
General Electric Type K induction motor for any 
standard application with polyphase power supply 
Use it for pumps, compressors, fans and blower— 
wherever the motor must deliver constant speed for 
long periods. Also available are totally-encloged 
motors for machine tools. 





. -. operation on d-c power? When the power sup- 
ply is d-c, use the General Electric Type BC direct. 
current motor for either constant or adjustable 
speed. Like all G-E motors, it’s quality-built to help 
sell your product. 







need ina 
fractional- 


AS OTE ETE LIE UNM ETT 


... constant speed and moderate torque, single 
phase? Specify this General Electric Type KH split. 
phase motor for fans, blowers, oil burners, domestic 
laundry equipment, office appliances, or for general | 


use wherever low-cost operation and quiet, smooth e 
nd Ol performance are required. 
& ... quick starts under load, single phase? Answer 
the need for high starting torque with a General 
G 


Electric Type KC capacitor-start motor. It’s idea | 
for motorized tools, domestic water pumping, and 
commercial refrigeration. 


... low speed? The wide range of General Electric 
fractional-horsepower motors also includes compatt, 
easy-to-mount gear-motors (illustrated) for low- 
speed applications. In addition, there are unit- 
bearing motors for minimum maintenance, series 
motor parts for ‘‘built-in’’ power, and many definite- 
purpose motors. 








New! An up-to-date fractional-hp motor review In this booklet, of special | : 
interest to machinery manufacturers, you'll find described practically every standard G-E ' 
fractional-hp motor made. It contains helpful information on motor selection, operation | 
- and construction, plus a list of almost 40 bulletins covering detailed data on individual | 
>” types. Send for it now — Bulletin GEA-5174. ' 


GENERAL @ ELECTRIC 
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KEEPS RECORDS 





photoelectrically! 


Direct currents, as well as tempera- 
ture, speed, pressure, thickness, light 
and vibration can all be recorded with 
this versatile General Electric photo- 
electric recorder. Both the deflection 
and potentiometer types, using min- 
imum energy, provide direct ink 
records for quick analysis. Sensitiv- 
ities are as low as 1.0 microampere 
full scale, and responses as fast as 
Yy second for full-scale deflection. 
For portable use or _ semi-flush 
mounting. See Bulletin GEC-254. 


LETS YOU ADJUST SPEEDS 





accurately! 


Me f For speed control 
CW, of d-c motors, or 


voltage control-of generators and 
exciters, you’ll want a General 
Electric plate-type field rheostat. 
Accuracy of adjustment is provided 
by many resistance divisions—27, 
52, and 70 in the 6- 9- and 12-inch 
sizes respectively. Adjustable stops 
may be located at any position 
between ends of travel. Open (illus- 
trated) and totally enclosed types are 
made for front or back-of-board 
mounting. See Bulletin GEC-487. 


20-to-1 SPEED RANGE 


in an a-c motor! 


Here’s a truly convenient adjustable-speed induction motor— 
the General Electric Tri-Clad Type ACA—that you can run 
on a-c without conversion equipment. A turn of the dial, 
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and you get any speed over a range 
of 3 to 1, 6 to 1, or (for intermittent 
loads) even 20 to 1. And you can get 
it through remote control, too, with 
a flexible cable or pilot motor. Do 
you have possible applications for an 
adjustable-speed motor with these 
speed ranges? Write us for specific 
information, and check Bulletin 
GEA-4883. 


\ PRODUCT 
HIGHLIGHTS 





WHEN A-C WON'T DO 


choose one of these 
’, +o 


Low-voltage selenium High-voltage 


- 
selenium 


= Copper-oxide 


BB METALLIC RECTIFIERS 


Where you need small amounts of d-c—for example in electro- 
plating, electrolysis protection, blocking relays in control circuits, 
circuit breaker operation, or power supply for magnetic chucks— 
get it conveniently from an a-c power source with a General 
Electric metallic rectifier. To fully meet your needs, General 
Electric makes all three types, each with special advantages for 
particular applications. A new, high-voltage selenium type is now 
available for use where high efficiency, uniformity and space 
economy are “musts.’’ See Bulletin GEA-5280. 
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General Electric Company, Section §668-75 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

( ) GEA-4883—Type ACA Tri-Clad Motor 

( ) GEA-5174—Fractional-hp motors 

( ) GEA-5280—High-voltage selenium rectifier 

( ) GEC-254—Photoelectric recorder 

( ) GEC-487—Plate-type field rheostat 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


CIRUINs bieee e ciacs 


Street. 
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INSUROK 
by RICHARDSON 


Dependable names in plastics 


BIG ENOUGH--LITTLE ENOUGH 


That’s the way a friend recently spoke about the LITTLE ENOUGH to give personal and indie 
size of The Richardson Company. vidual attention to EVERY customer and his problem, 


His reasons are tactors you may want to consider Our size is just one of many factors that . 

in selecting a supplier of plastics materials and services. in your favor when you turn to Richardson f . 
plastics. Other important benefits are ready to go) 

Here’s how he put it: to work for you . . . such as experience, seasoned labe 


| d production talent, 
Ra Ar Ae ie Cities foe | KT SOP Eeetection Coke, compe 


big runs of (1) Laminated INSUROK sheets, tubes 
and rods, (2) punched parts, (3) fabricated parts and 
(4) Molded INSUROK products (molded of Durez, Why not discover for yourself what Richard 
Plaskon, Melamine, Bakelite, etc.) offers in the way of plastics materials and services? 


skills and a genuine interest in helping you impre 
your product and control production costs. 


INSUROK is registered The RICHARDSON COMPANY 


The Richardson Company GENERAL OFFICES: LOCKLAND. OHIO FOUNDED IN 1858 


Sales Headquarters: MELROSE PARK, ILLINOIS 


CLEVELAND ~- DETROIT <- INDIANAPOLIS + MILWAUKEE - NEW BRUNSWICK. (N.J.>) + NEW YORK - PHILADELPHIA - ROCHESTER 
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Write on 


my Pay 
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% Ans, OHMITE RHEOSTATS 







RHEOSTATS 
RESISTORS 
TAP SWITCHES 
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... WITH AN a 
ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 
TELECHRON INC. AGeneral Electric Affiliate. 































TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron NAME a vce tbh, ‘eeaudsehetcu aie Saalmmnoussaaemes 
Synchronous Motors. My possible application is: 





Instruments ry Communications Equipment (_] COMPANY 0 o....ccccccccsssestecssesseesseessanensenonsunanessasbeonsapadeveonsstenste 
Timers fo Other (please fill in) 

Electric Appliances a PSP RINT <§ cocicekscatscecbeesinecses i sepdecbadinkuaVenisabetenestaaiaebasiin 
Cost Recorders ‘a ea saan 

Advertising, Display Items [] ae , Ott Via BE eae oes vaca ns cveuvetecncdhankticecstentee nia nee BAUD i issiiinvcbins 
Juke Boxes CJ sie ae 

Air Conditioning & i i a See ot SIE LSU och sous Haha beech «send Rueda saligadadb<s eolinanhiasb-t eine 

Heating Controls LJ ["] Please send new Catalog | ’ 
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Meet a 


“4 truly versatile 


~ 


metal ... 


HUSSEY 
COPPER 


— 


Hussey Copper can be machined, formed,? 
stamped or spun and can be riveted, boltedy 
soldered or brazed. It is available in-all popular’ 
forms, sizes and gauges. There is a fully stocked) 
warehouse near you. Make your next specific 


cation HUSSEY COPPER! 


COPPER 


22 ee 


C. G. HUSSEY & COMPANY JO1E few"? 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 
Hussey Worehouses Corry Stocks of Copper and Brass Products for Prompt Delivery 
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Less weight... Less space 


the mMOlorgear 


for more slow-speed applications 


You've wanted a slow-speed unit that is more compact, lighter 
in weight, more easily adaptable to a wider variety of appli- 
cations—that has a modern, dependable motor with simpler, 
sturdier gear train. That's what you get in the Motorgear— 
the combined benefits of the Axial Air Gap Motor and modern 
double reduction helical gears. Available in standard ratios, 
up to 10 hp. Fairbanks, Morse & Co., Chicago 5, Ill. 


an 
CY FArIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES ¢ DIESEL ENGINES 
PUMPS © SCALES « MOTORS ¢ GENERATORS 


STOKERS © RAILROAD MOTOR CARS and 
STANDPIPES © FARM EQUIPMENT ¢ MAGNETOS 
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en ey, Avoid Motor Burnouts 


»»eby using motors 
with 


KLIXON 


MOTOR PROTECTORS 


There is no need to put up with motor burnouts in your equipment 
especially when you can prevent this major headache simply and at sur- 
prisingly low cost. 

Here’s all you need do . . . when you buy motors specify that they 
have built-in Klixon Motor Protectors. 


These simple, foolproof protectors take into account the factors that 
cause motors to overheat and burn out and shut the power “off” 
should they become dangerously overheated. Then when they cool to 
a safe operating temperature, they snap the power “on” again auto- 
matically or by pushing the reset button, depending on the type of 
protector used. 

Klixon Protectors are unaffected by vibration, motion or shock. 
Harmless overloads of short duration do not cause nuisance tripouts. 
Protect your motors and other electrical equipment, such as trans- 
formers, solenoids, adjustable transformers, from burning out... 
specify equipment with built-in Klixon Protectors. 


Illustrated below are a number of typical Klixon Protectors 





HERE’S HOW THEY OPERATE 


CLICK...IT'S OFFI 


When temperature within the equip- 
ment reaches the danger point, the 
Klixon Protector snaps the power 
“off” preventing burnouts. 


CLICK...IT’'S ON! 


When the equipment cools to safety, 
the Klixon Protector snaps the 
power “on” automatically when the 
automatic reset type is used ... or 
by pushing the reset button when 
manual reset type is used! 










SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
109 FOREST STREET, ATTLEBORO, MASS. 
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ELECTRIC POLISHER 


Of i Regina Corporation of Rahway, New Jersey, 

7] B08 upon G.S. Fractional Horsepower Gear- 
ing for their Regina Electric Polisher. Like so many of 
America’s critical buyers, they insist upon close adher- 
ence to exacting specifications, plus a high degree of 
uniformity in the Gears they use. If smoother, quieter 
performance and longer life are important factors in the 
products you make, by all means Specify “G.S.” Small 
Gearing next time you buy. Here you'll get all the spe- 
cialized “Know How” only 30 years of experience can 
give .. 30 years of developing, perfecting, and GROW- 
ING into the “World’s largest manufacturers of Frac- 
tional Horsepower Gearing!” 


4-page catalog- 
Free! e bulletin, illustrating 

and describing 
over 80 different types and applications of 
G.S. Fractional’ Horsepower Gears from 
12 D.P. and finer. Valuable aid for anyone 
specifying Small Gears. Write today on 
company stationery, please. 





—— SEND FOR OUR CATALOG BULLETIN 


BAIR TC TCE 


Spurs + Spirals + Helicals - Bevels + Internals » Worm Gearing - Racks - Thread Grinding 
we 2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 
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GENERAL ELECTRIC INDUSTRIAL TUBE ANALYZER — TYPE 
YTW-3—The widespread use of thyratron and phanatron 
tubes in modern industrial operations demands a test device 
that can quickly and accurately determine the performance 
characteristics of these types. 


The General Electric analyzer, type YTW-3, has been 
designed as a compact, portable unit — simple in operative 

rocedure so that non-technical personnel can learn to use 
it in a short time. This permits frequent tube tests that will 
maintain equipment at a high level of efficiency and avoid 
costly shut-downs due to tube failure in critical operations. 

The analyzer measures the peak arc drop voltage of these 
rectifier tubes under maximum rated load or under specific 
application load. Readings are taken directly from a large 
dial which controls an accurate slide-back type voltmeter. 


IME OUT FOR TEST AVOIDS 
TIME OUT FOR EQUIPMENT — 
























GENERAL ELECTRIC INDUSTRIAL OSCIL- 
LOSCOPE—TYPE YNA-4—This industrial 
oscilloscope was built for one specific job 
—industrial testing. Designed to meet 
strict plant safety requirements, it is en- 
closed in an insulated case. The cathode 
ray tube is rubber mounted with a protec- 
tive window in front of the tube. 

A special power transformer provides 
isolation from the power line circuits for 
safer and more dependable operation. 

Covers a wide range of trouble shooting 
and preventive maintenance applications 
in connection with welding, control, and 


power rectifier equipment. Also invalu- 
able in the production testing of switches, 
relays and other electrical components. In 
welding operations particularly, its fun- 
damental value can be recognized quickly. 
When the quality of welds begins to de- 
teriorate, checks with the industrial scope 
locate the trouble and aid in maintaining 
quality. 

For complete information on these in- 
dustrial test equipments and other per- 
formance-engineered instruments write: 
General Electric Company, Electronics 
Park, Syracuse, New York. 


Go con pu yrs confidence 


GENERAL ELECTRIC 
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@& General Electric 
Industrial Tube Analyzer 
Type YTW-3 





. General Electric 
Industrial Oscilloscope 
Type YNA-4 
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Service 


You don’t get “Lost in the Shuffle” when you 
Come to INDIANA for PERMANENT MAGNETS 


INDIANA, the nation’s largest pro- 
ducer of permanent magnets, assures 
the fastest customer service by having 
all departments and facilities combined 
at one location. Prompt engineering 
recommendations always reflect the 
latest in research. Orders are entered, 
executed, and shipped as one responsi- 
bility. Thus, INDIANA does business 
man-to-man, and buyers like it. 

YOU SAVE VALUABLE TIME 
That’s why—whether your job is 
standard or ‘‘special’’; whether you 


want design suggestions or quick quo- 
tations; whether you’re placing orders 


or checking delivery—you can look to 
INDIANA for on-the-spot service and 
genuine persGnal interest. 


YOU PROFIT MANY WAYS 


When you deal with INDIANA, it’s 
like adding the finest facilities as a de- 
partment in your own organization— 
pattern making; casting; sintering; heat 
treating; finishing; magnetizing —plus 
technical knowledge with experience 
and foresight. You get helpful aid in 
designing to cut costs... uniform 
high energy for every application .. . 


magnets that are right. It pays to call 
in INDIANA. Do it now! ¢ 


A request on your business letterhead will bring you 


INDIANA’S 32-page Permanent Magnet Design 


Manual, Please ask for Book 4G-99. 





INDIANA'S wide 
variety of magnet 
alloys permits precise 
selection for all uses. 
CAST 
Alnico |, tl, ll, 
Iv, V, Vi, Xl 
Cobalt 
Cunico 
Indalloy 


Alnico ll, IV, V 
Indalloy 
Vectolite 


DUCTILE 
Cunico 
Cunife I, ll 


Every INDIANA Permanent Magnet is Silmanel 
designed and produced in this modern vous 

iso, where INDIANA paws 7s 
plant at Valparaiso, where Cobalt 
has been located for more than 40 years. 


Tungsten 









Fie THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA * © © Sales Offices Coast to Coast 
Mae ao 


MAGNETS ea, a he ee ey 








a | 





ad Me ee 














ees Be ce eh ae a a | Oe 





SEPTEMBER 1949 


45 



























HOSKINS 
Chromelk‘ 


RESISTANCE ALLOY 


For over 40 years, Hoskins CHROMEL Resistance Alloy has been the basic 
element of electrical heating. It's ductile, durable stuff... nice to work with, 
hard to burn out. It possesses close-to-constant “hot’’ resistance between 
700° and 2000° F. And it delivers full-rated power throughout its long 
and useful life. So if your product is based on the use of electric 
heat... household appliances, heat treating furnaces, or electric 
heating units for industrial applications... you'll do well to 
specify the exclusive use of Hoskins CHROMEL resistance 
alloy. Produced to uniformly close tolerance of resist- 
ance, it’s available as wire, ribbon, or rod to meet 
the requirements of a wide range of applica- 
tions. Our Catalog M-1 contains complete 
technical data... want a copy? 


* CHROMEL .. . the original nickel-chromium alloy 





that first made electrical heating practical. 






HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. ¢ DETROIT 8 MICHIGAN 








- ELECTRICAL MANUFACTURING 





=o a 


SE 


7 ae 
ESSSSSSSS SN 


Nit) 7))) pf 
AIMEE: 


INTERNAL RING: Used instead of a shoulder screw, Truarc internal ring 
#5000-37 locks disc over ball loading hole. Saves 1/8 inch in overall 
diameter, Eliminates tapping. Withstands machine vibration and vibra- 
tion from impact device within chuck. Used with Truarc pliers, it facili- 
tates assembly and disassembly. 


2 Waldes Truarc Retaining Rings secure the entire 
mechanism of new spindle nose lathe chuck for 
Jacobs Mfg. Co., Hartford, Conn. Truare gives 
Jacobs a finer, more compact product, and at lower 
cost than possible with any other fastening device. 


Wherever you use machined shoulders, nuts, bolts, 
snap rings, cotter pins, there's a Truarc Ring that 
does a better job of holding parts together. 


Truarc Rings are precision-engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over 
and over again. 


Find out what Truarc Rings can do for you. Send 
your drawings to Waldes Truarc Engineers for in- 
dividual attention, without obligation, 











INTERLOCKING RING: Used instead of a locknut, Truarc interlocking ring 
#5107-343 locks handwheel assembly securely on impact sleeve of Jacobs 
chuck, Saves 7/32 inch in overall length. Eliminates tapping. Chuck's top 
speed: 5000 RPM; Truarc ring is dynamically balanced to withstand 
50,000 RPM's. Services easily with a screwdriver. 








2 TRUARC RINGS GIVE 
6 BIG ADVANTAGES 


© Cut overall length 7/32 in. 










© Cut overall diameter 1/8 in, 
© Eliminate cost of tapping 


® Withstand up to 50,000 RPM's, 
give a factor of assurance of 10 








® Withstand machine vibration 


® Facilitate assembly, disassembly 


en ee 














Waldes Kohinoor, Inc., 47-16 Austel Place EM-91 fj 

Long Island City 1, N. Y. i 

WALD E s Please send 28-page Data Book on Waldes Trvarc i 

Retaining Rings. 

; Name i 

i 

Title. 1 

i 

t Company i 

REG, 0. S. PAT. OFF. i 
RETAINING RINGS =| """*“"——————_ 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1,NEW YORK Jf City.$-_-__ Zone State________ e 
WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. 8. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND. L que Gee Gee Gee Ge Ge ee ee ee es ee es 0 es ee es ss ee J 
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oj 
GREY IRON GASTINGS 


bd 
Lae 
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ONE OF THE NATION’S- 


LARGEST AND MOST MODERN ~ 
PRODUCTION FOUNDRIES 
ESTABLI 3145 ae ie a 

THE ey COM oN) 


ALOT) TESTE 


MAIN OFFICE AND MANUFACTURING. vee 
Salad We? , TENNESSEE i 
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built-in DEPENDABILITY 


MODEL 3802 
This compact motor-in-wheel 
A.C. blower unit delivers 
100 Cubic feet per minute 








MicROMOTOR BLOWER UNITS 


Here’s the solution to your small-blower problems. . . choose 





a Redmond Micromotor Blower Unit. Compact, sturdy, and 
thoroughly dependable, these units are built to give long- 


lasting satisfaction. Precision balancing of all moving parts 





inimi vibrati ures qui ration. 
MODEL 3866 A.C. minimizes vibration, assures quiet operation 
150 C.F.M. 


Each unit is powered with a Redmond Micromotor, famous 
for its ability to perform smoothly and quietly over thousands 


of hours of continuous duty. 


A.C. blowers available in capacities from 50 C.F.M. to 220 
C.F.M.; D.C. blowers up to 125 C.F.M. Single or double 





MODEL 3901 A.C. : ‘ : 
220 C.F.M. outlet. Outlet mounting flanges and inlet screens also available. 


Write for catalog. 


Kedmond COMPANY, INC. 


OWOSSO, MICHIGAN 
MODEL 3744 A.C. OFFICES IN NEW YORK, CHICAGO, LOS ANGELES, DALLAS 
100 C.F.M. Expanded Facilities « Prompt Deliveries « Service before and beyond the sale 
SEPTEMBER 1949 
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IN COMPOUND MELTING © hot spot” | 


| 





IT’s all right to heat “that certain spot” when young 
mischief makers need it. 

But the principle doesn’t apply to compound melters. 

Uniform, all-over, low-wattage heat is required 
to melt compounds fast, uniformly and at lowest over- 
all cost. 

Spotty heat burns the material, causing carboniza- 
tion where the heat is hottest, leaving cold lumps 
where there is no heat. This results in wasted materi- 
als, production delays and increased cost, three handi- 


iene AE DARE “2 


There's no “hot spot’ in this Sta-Warm 


design because mony feet of specially caps to profitable operation. 

Sideen. Glam ad mpectehy coe. That's why Sta-Warm offers you compound melting 

trolled circuits, ossure uniform, all-over tanks having sidewalls and bottom completely sur- 
at. 


rounded with many feet of specially designed, closely 
spaced heating coils. There are no “hot spots” in 
Sta-Warm tanks regardless of the size or shape you . 
specify. 
That’s why it’s safest and most profitable to specify ; 
“Sta-Warm.” 
Inquire today for the type and capacity of compound 
melter your job requires. Sta-Warm has it. 
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No hot spot in this 
2 qt. heated pouring 
pot with lip, for pre- 
melted materials. 





Explosion resistant 
heater of rectangular 





design embodying No hot spot in this 
the same inner tank round tank of 2 qt. 
liner as shown above. to 25 gal. capacity No hot spots in this 
All electrical con- for dispensing wax, melting pot with re- 
nections sealed pitch or compound. movable inner liner. 
against sparking. Inquire for operating Made in a wide va- 
features to meet riety of sizes. 
your work, 
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3 Reasons why this Manufacturer 
Uses Du Pont Explosive Rivets 


THEY SAVE TIME 













The Jordon Refrigerator Co., Phila., turns out 
work faster with Du Pont Hi-Speed Industrial 
Explosive Rivets. For instance, the job of secur- 
ing freezing plates in an ice cream merchandiser 
—as shown at left—is almost tailor-made for 
Du Pont Rivets. Close hole tolerances aren’t 
needed. One man swiftly inserts the Rivets and 
sets them in a few seconds with an electrically 
heated iron; even in hard-to-get-at places. Sim- 
ple, quick, easy. 


THEY STAY SET 
















Theiron firesa charge in Rivet shank, expanding 
Rivet and fixing it in place. Once set, it’s in to 
stay ... provides tamper-proof fastening. And 
each Industrial Explosive Rivet has wide grip 
range, thus fastens materials of varying thick- 
nesses. For example, there’s no need to stock 
separate Rivet for securing angle iron base 
of Jordon Beverage Cooler (right). One size 
Explosive Rivet may be used in several places. 


THEY'RE NEAT 





Du Pont Explosive Rivets won’t mar finishes, 
give a neat job—need no polishing, no trimming 
or finishing. Note clean riveting job on stainless 
steel apron of Jordon Frozen Food Cabinet 
(left). Also, Hi-Speed Industrial Explosive Riv- 
ets compare with solid rivets in strength—with- 
stand severe abuse. 


Why not give Du Pont Rivets a try in your 
own plant? For full information about these 
time-saving fasteners, write for bulletin 
““M-E” now. E. |. du Pont de Nemours & 
Co. (Imc.), Explosives Dept., Wilmington 98, 
Delaware. 





DU PONT 
INDUSTRIAL EXPLOSIVE RIVETS a 


BETTER THINGS FOR BETTER LIVING 
A Product of Du Pont Explosives Research . .. THROUGH CHEMISTRY 
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CHASE 





CHASE WIRE Js cColmLED ESPECIALLY FOR YOUR NEEDS! 


Gerrinc the right size of wire coil is no small matter when it comes 
to meeting production schedules . . . when it means the difference 
between a smooth-running operation and a cumbersome one. That’s 
why Chase makes it their business to supply you with the coil size 
best adapted to your needs. 


It’s another example of the extent of Chase service. Add to this 
the fact that Chase quality is unparalleled in the industry, that Chase 
regularly makes wire in 22 different alloys to suit your every 
need . .. and you can see the advantages of dealing with the nation’s 
largest network of brass and copper warehouses and offices! 





he Mallon Headdguarders ft 
(hase % BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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THIS IS THE CHASE NETWORK... handiest way to buy brass 
TLANTA BALTIMORE BOSTON { 


> NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} 


CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT HOUSTONt INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE 





ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (tSoles Office Only 
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mMPc molded plastics 


Shen The doer 


to cool profits 


These friendly red beverage dispensers catch the coins of the 
thirsty wherever people gather. They are silent salesmen that 
operate strictly on their own! To stay in business they need to be 
rugged ... need to operate perfectly over long periods without 
pampering. In building this unit for utmost dependability, 

The Vendo Company looks to MPc for two key parts... 


the door and the “eyelet”’ illustrated below. 


Here is another case where product development got a valuable 
“assist” from molded plastics intelligently conceived . . . correctly 
engineered ... ably manufactured. Submit your plastics product or 
problem to MOLDED PRODUCTS CORPORATION, 

4535 W. Harrison St., Chicago 24, Illinois. 





Door and Eyelet for 


Vending Machine made by 
THE VENDO COMPANY, Kansas City, Mo. 


Molded plastics outranks all other materials 
for these parts . . . because high impact 
strength is combined with low thermal con- 
ductivity and dimensional stability. Assembly 
is simplified by ingenious mold design. All 
through holes are molded in, and cored 
bosses receive self-tapping screws and at 
the same time add strength. The door is 
attractively painted aluminum with red paint 
wiped into the molded-in trade mark lettering. 





MOLDED i) PRODUCTS 


Re. 0.0 2 £ ha 
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WESTERN FELT: 


Your Insurance Against Complaints 


Felt is not “‘just felt.” There is a vast difference in its manufacture 
and efficiency. Because Western Felt for over fifty years has not, 
and will not, depart from its policy of maintaining the highest 
possible quality in material and manufacture, its products, 
wherever they may be employed, are your insurance against 
product complaints due to a Western Felt component part. 
Here are just a few of its features that you can always depend on: 
range from wool softness to rock hardness—never loses shape— 
does not ravel or fray—resists oil, water, heat, age, resilient, 
flexible, compressible—may be cut to extremely close tolerances 
Fiftieth for small parts—unsurpassed in uniformity. 
Anniversary Year Western Felt engineers with decades of experience in the use of felt 
stand ready to counsel you. 








oy WESTERN FELT WORKS 


5] 4035-4117 Ogden Ave., Chicago 23, Illinois 


Branches in oll Principal Cities 


Independent Manufacturers. and Cutters of wceol, hair and jute felts 
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Molder: Plastic Fabricators, Inc. 


$313 Savings Per Machine 
Through use of BAKELITE Phenolics! 


Here’s how one manufacturer obtained a better product at con- 
siderably lower cost. BAKELITE Phenolic Plastics replaced die-cast 
metal for the four dispensing rings of the new “Kenro” ice cream 
vending machine. Direct savings totalled $304 for the four rings. 
Additional savings of $9.12 per machine were obtained by replacing 
eight shaft bushings of soft metal that cost $1.20 each, with BAKELITE 
Phenolic molded bushings costing only 6¢ each. The plastic parts 
contributed further indirect savings by reducing the weight of the 
machine 30 pounds, thereby lowering shipping costs, and by the 
elimination of several machining and finishing operations. 

It may pay you, too, to redesign your products or component 
parts around BAKELITE Phenolic Plastics. 


PACKAGES that Sell 
and Keep on SELLING 


® Everyone gains from the new BAKELITE Styrene Plastic packages 
designed by Walter Dorwin Teague for Kreisler-Craft men’s jewelry. 
Not only do these packages sell goods, but they continue to build 
goodwill through their re-use value to the consumer. They appeal to 
the retailer because they can be converted instantly into eye-catching 
displays, or can be nested on dealers’ shelves for mass display effect. 
Above all the use of BAKELITE Styrene Plastics enabled Kreisler to 
develop a package with exceptional quality appeal, at a cost that was 
well within the normal margin allotted for packaging these popular 
priced jewelry items. 

BAKELITE Styrene Plastics are a “natural” for packaging. They 
are light, strong, lustrous, available in an unlimited range of colors, 
transparent, translucent, and opaque. They are rapidly and inexpen- 
sively fabricated by injection molding into intricate shapes, and give 
fine, clear cut reproductions of mold details. Let us show you how 
to package profitably with plastics. Dili 


Cowan-Boyden Corp., 
General Electric Co. 


MORE BAKELITE NEWS ON NEXT PAGE ) 
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NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE” PLASTICS 






















TRADE-MARK 


PLASTICS 


Bakelite 















BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation Tia 
30 East 42nd Street, New York 17, N.Y. 


Design Changes Are Easy with 
Versatile, Adaptable Plastics! 


Check coupon below for information on specific subjects illus- 
trated. For general information, write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.’’ 





BAKELITE CORPORATION, Dept. B-20 
30 East 42nd Street, New York 17, N. Y. 


Please send information on subjects checked below: 










(] 1. BAKELITE Phenolic Plastics (J 4. BAKELITE Styrene 


: Plastics for Toys 
] 2. BAKELITE Styrene Plastics 7 


for Packaging 









LD 3. BAKELITE Phenolic and (1 5. BAKELITE C-10 
Urea Resin Adhesives Resins for Enamels 
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LOWEST COST Resin Glue 
for Top-Quality Furniture 


©) Heard about BSC? It stands for built-in stora 
nents—a progressive new idea in furniture design and ¢ 
struction that bridges the gap between portable furniture a 
prefabricated storage wall systems. Built by Herman Mill, 
Furniture Company from designs by George Nelson, the BSC 
furniture units illustrated owe their durability to good desj 
plus BAKELITE BCU-22 Urea Resin Glue. The glue is eaugipned 
in the manufacture of the fine plywood panels, and also in as. 
sembling the various furniture components. But the best news 
of all is that these quality bonds are obtained at the lowest 
possible cost because BCU-22 is the most economical of all syn- 
thetic resin adhesives available today. It is suitable for either 
hot or cold pressing. 


ge Compo. 


ORIGINALITY Pays Off 
With BAKELITE Styrene Plastics 


0 Originality of design applied to colorful strong, BAKE- 
LITE Styrene Plastics has brought wide acclaim to these 
unique “Kusan”’ toys. Illustrated are the basic transparent 
blocks containing sealed-in animals and other figures that 
appeal to little tots. These blocks can be assembled in var- 
ious ways to provide roller-pull toys, rattles, and other 
equally intriguing play items. They are strong enough to 
take a beating, are smooth, washable, and non-shattering. 
They are designed and molded by Kusan, Inc., Plastics 
Division, who produce a great variety of Styrene Plastic 
toys in transparent, translucent and opaque effects. 


GOOD NEWS for 
Product Finishing Departments 


e Latest advances in protective coatings are color-stable, 
white and light-tinted enamels based on BAKELITE C-10 
Resins. For example, Resin BJS-502 can be formulated into 
enamels that exhibit several unique qualities of particular 
importance to product finishing technologists. A single 
coat, either dipped on or sprayed on, provides high gloss 
and appearance equivalent to multiple coats of lacquer, yet 
the enamel air dries tack free in 5 to 15 minutes. When fin- 
ishing schedules call for additional coats, the enamels can 
be recoated any time from 1 to 96 hours or later without 
lifting, when the recommended solvent balance is followed. 

These coatings can also be baked rapidly to produce 
hard tough films with excellent color retention. Use the 
handy coupon to obtain further information, 
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CYCLO-TROL 
REGISTER 


The CYCLO-TROL* Register is the latest addition to the well- 
known line of Cyclotron Impulse Registers. The same principle 



















of operation which has gained for these registers such wide use 
and recognition is applied in this new unit to provide accurate 
control over a wide range of mechanical cycles. 

The CYCLO-TROL Register has two calibrated dials which can 
be instantly set by means of shaft thumbscrews to any number 
from 0 to 10,000. When pulsed by an external circuit, the 
CYCLO-TROL continues to register until the preset number of 
counts is reached. At this point, CYCLO-TROL’s output circuit 
is completed and a contact is made to external circuit, thus 
actuating, as desired, operation under control. 

The CYCLO-TROL can be reset to original setting by merely 
pressing the button on top of register. By this simple step, repeat 
cycles of control can be secured as many times as desired. 


SPECIFICATIONS AND SPECIAL FEATURES 


Counting Rate: 











60 impulses per second maximum 











Power Source: 115 volts A.C. 


Power Supplied to 
Impulse Contact: 


Output Circuit: 50 volts D.C. (direct or to auxiliary relay) 
Dimensions: 7"x 4"x 4" high 
Weight: 


110 volts D.C.—self-contained 


5 pounds (approx.) 
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APPLICATIONS OF CYCLO-TROL REGISTER 


The CYCLO-TROL Register is made available because of 
insistent demand from users of other types of Cyclotron 
Specialties Registers. Here are only a few of the many 
applications of this new unit — 


% Counting problems involving positive, accurate control 
over any number of revolutions or cycles up to 10,000. 


% Electrical circuits may be opened or closed at any 


predetermined number of counts. 


% Ideal for coil winding machines. The exact num- 
ber of turns can be preset and machine stopped at 
exact point, making possible any number of identical 
coils. Operator needn’t watch counter...his attention 
can be concentrated on winding. 


*Trade Mark Quantities 


i Reasonable 


Immediate Delivery '* 











F you’ve seen ordinary rubber 

insulated wiring after it has 
been attacked by acid, you know 
what damage results. In one 
chemical plant, for example, the 
combination of corrosive action 
and moisture ruined rubber wiring 
in conduits imbedded in concrete! 
You can imagine the heavy costs 
of replacement as well as the time 
lost through shutdown. 

There is a proven way to avoid 
such losses. It’s insulation made of 
Geon polyvinyl plastic. Chemicals 
that eat through concrete have 
practically no effect on Geon-made 
insulation. Wiring systems serve 


B. F. Goodrich Chemical Company 


For the toughest service—Geon polyvinyl plastic insulated wir- 
ing in the hydrochloric acid building of a chemical plant. 


These wires beat the acid test! 


better and longer. Costly replace- 
ments are minimized. 

Chemical resistance is only one 
of the properties of Geon which 
assures safe, long-lasting insula- 
tion. Equally important are its ex- 
treme toughness and resistance to 





abrasion, oxidation, and sunlight. 
It is flame-resistant and is not at- 
tacked by oil, grease, or water. 

The smooth, glossy surface of 
insulation made from Geon means 
ease of installation, saves time and 
money. A wide range of bright, 
permanent colors facilitates hook- 
up and circuit tracing. The superior 
electrical properties of Geon per- 
mit thinner insulation, hence more 
conductors per conduit. For com- 
plete information about versatile 
Geon polyvinyl materials, please 
write Dept. J-9, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


A DIVISION OF 
THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials * HYCAR American rubber + GOOD-RITE chemicals and plasticizers 
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*Reg. trade mark of P. R. Mallory & Co., Inc. 
for inductance tuning devices covered by 
Mallory-Ware patents. 


P. R. MALLORY & CO., Ine 





Outstanding Advantages 


. Reduces assembly costs. 


AAQWWHBE 


of the new 


Mallory Spiral Inductuner: 
1. 


A single control for easy selec- 
tion and fine tuning err tele- 
vision or FM channel. 


Excellent stability eliminates 


frequency drift. 


. Supplied in three or four-sec- 


tion designs. 


. Far more quiet operation; free 


from microphonics. 


. Greater selectivity on high fre- 


quency channels. 


. Eliminates “bunching” of high 


band channels. Covers entire 
range in only six turns. 


. Simplifies front end design and 


production. 





NEW 





Mallory Spiral Inductuner* 


Gives Better Performance 
at Lower Costs! 


There are hundreds of thousands of Mallory Inductuners in 
use today—all giving trouble-free service. And now, the new 
Mallory Spiral Inductuner is the biggest news in television for 
better performance and lower cost. 


You can eliminate many costly methods on your assembly 
line with the new Mallory Spiral Inductuner. It permits faster 
alignment and far simpler front end design and assembly 
than any other system. 


The Mallory Spiral Inductuner provides for infinitely accurate 
selection from 54 to 216 megacycles ... gives FM tuning at 
no extra cost! 


Check the advantages of the Mallory Spiral Inductuner. Im- 
prove the performance of your sets, and step ahead of com- 
petition at the same time at a cost that will surprise you. 


Get in touch with Mallory now for complete information. 


Precision Electronic Parts—Switches, Controls, Resistors 


ANGRY Na 
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SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


INDIANAPOLIS 6, INDIANA 
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The Sales-appeal of Stainless Steel 


\ TO one can deny that the sparkling good looks 
N of Stainless are a potent selling aid. But its 
ability to catch the eye is only one reason why 
people are attracted to—and willing to pay their 
good money for—things made of Stainless Steel. 
They like Stainless kitchen equipment, house- 
hold appliances, flatware and jewelry, golf clubs 
and automobile trim because they know Stainless 
Steel lasts longer . . . because it resists rust, stain, 


or discoloration . . . because Stainless is strong and 
tough . . . because it resists heat and cold and hard 
usage. 


They go for Stainless because it won’t contam- 
inate food, because it is permanently good-looking 
—and because it’s so easy to clean. 

Stainless sometimes costs more, but not always. 
What is important is that Stainless Steel always 
gives added value—and the public knows it. That’s 
why they buy Stainless. That’s what makes Stain- 
less equipment of every kind easy to sell. 


BASED ON MORE THAN BEAUTY 


Brighten the future of your product 
with U-S°S Stainless Steel 


If you are searching for a material which will 
make your product /ook better, which will make 
it sell better, make it /ast longer, KEEP it shiny and 
new, and which may even reduce your production 
costs—let us show you what U-S:°S Stainless Steel 
can do. 

Fabrication with this perfected Stainless is not 
difficult—it’s just different. No special shop equip- 
ment is needed. U-S-S Stainless can be welded, 
soldered, formed, deep-drawn, spun and machined 
without trouble. Special grades are available to 
meet various fabricating requirements. Our 136- 
page booklet, “FABRICATION,” shows you what 
grades to use, where to use them, and how to use 
them. It’s free—send for a copy. Write to United 
States Steel, 2082 Carnegie Building, Pittsburgh 
30, Pennsylvania. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO : NATIONAL TUBE COMPANY, PITTSBURGH - TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 






SHEETS - STRIP - PLATES - 


BARS - 


U-S°S STAINLESS STEEL 


BILLETS - PIPE - TUBES - WIRE SPECIAL SECTIONS 
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SPECIFICATIONS 


TURBO Fibrous Glass Tubing is fabricated of close woven fibrous 
glass yarn and thoroughly impregnated with a special TURBO insu- 
lating varnish. The natural insulating property of glass is thus rein- 
forced by the varnish coating to yield a nearly ideal dielectric that is 
impervious to moisture and other deteriorating influences. This tub- 
ing offers unusual advantage where severe conditions of heat limit 
the use of ordinary insulations or where maximum dielectric strength 
LENGTHS ati Diameter must be effected with minimum bulk. Complete mechanical and elec-. 
AVAILABLE IN STANDAR trical specifications will be furnished promptly on request. 


WRITE FOR FREE SPECIMEN BOARD oa 
The TURBO Specimen Board contains samples of all 
the popular types and sizes of TURBO tubing. Simply 


address request on your company letterhead and it Ruy 
will be forwarded promptly without obligation. 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK 10, N.Y. * 325 W. HURON ST., CHICAGO 10, ILL. 
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choose a 


Wagner Motor... 


for long life, dependability 
and nationwide service 
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Many manufacturers have powered their machines and appli- 
ances with Wagner Motors because of their proven reputation 
for long life and dependability . . . and because they know the 
importance of being able to provide immediate motor service 
when needed. 


You can add a real selling point to your product by choosing 
Wagner Motors, too, and you'll save time, money, and worry 
because: 


I. Wagner Motors are backed by a liberal warranty. 


2. They are available in a wide range of types and sizes for 
every application. ‘ 


3. Improved engineering features assure long life and effici- 
ent operation. 


4. They are immediately available from Wagner Branches in 
all principal cities. 


5. More than 450 Wagner Authorized Service Stations and 
Parts Distributors plus 25 Wagner-owned Service Branches 


provide on-the-spot service, replacement motors, or genu- 
ine repair parts. 





Regardless of what your motor requirements may be, 
Wagner can furnish a motor to fit your need. Bulletins on the 
complete line of Wagner Motors will be sent on request. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 
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Capacitor-Start Motor 


Wagner type RK capacitor-start 
motors are applicable to mechani- 
cal refrigerators, oil burners, coal 
stokers, and other appliances 
where starting loads are fairly 
heavy, but which can be brought 
up to operating speed quickly. 
They are available with either ball 
or sleeve-bearings, open, drip- 
proof or totally-enclosed types, 
with rigid or resilient base or with 
machined end plate for flange 
mounting. They are standard in 
Ye, %, Va, Vs, Wa and %, horse- 
power ratings. 


Consult Wagner Engineers On All Electric Motor Problems 


Ke a 
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Honevwe 
Unitized Control 


This small panel is the heart of process liquid level 
control for “size” preparation in many textile plants. It 
maintains proper level during the entire cycle... and auto- 
matically adds the liquids when required. 


Other applications for money-saving, time-saving Honeywell 
Unitized Controls are to be found in every industry and 
process... from laundry dryers to automatic coin vending 
machines—wherever there is a need for low-cost, simplified 
control. 


We invite inquiries concerning your design problems. Write 
for Data Sheet #11.0-1 for detailed information on Honeywell 
Unitized Control Panels...or call in your local Brown 
engineer. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4466 Wayne Ave., Philadelphia 44, Pa. 
Offices in 73 principal cities of the United States, Canada and throughout the world 
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WANT MORE INFORMATION 
on any of these fasteners? 
CHECK —and CLIP this strip. 


LAMSON LOCK NUTS: Fconom- 
ical, vibration- proof. Can be 
re-used repeatedly. 


“1035” SET SCREWS: Cup point 
type, hardened, heat-treated. 


COTTER PINS: Steel, Brass, Alu- 
minum and Stainless Steel. 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slor, Half- 
round, etc. 


PHILLIPS AND CLUTCH HEAD: 
Machine Screws and Tapping 
Screws. 


MILLED STUDS: Concentric, 


SCREWS commacheranonee 


Accurately headed, precision threaded and plenty rugged— seisiaietiiiesies ‘acebalia al 
° : ee ” : In 
that, in a nutshell, describes Lamson ‘1035” Cap Screws. ae ‘EyeBolcs, Hook Bolts, oa 
Lamson pioneered the “high tensile” Cap Screw after years of research 
and “on the job” testing. 
Today’s “1035” product is precision-made on the finest type of bolt-making 
machinery—and heat-treated automatically in furnaces 

where the atmosphere is scientifically controlled. 

WEATHER-TIGHT BOLTS: Elimi- 


As a result, the modern Lamson “1035” Cap Screw is unmatched nate counter-boring in wood 
for strength, toughness and all-round quality. essomblics. 


That’s why you’ll be way ahead always to say “Lamson” before you say “Cap Screws.” 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio ¢ Birmingham ¢ Chicago , PIPE PLUGS: Forged Steel, 


heat-treated. 
, A 5 
447 444d {bis oe (27774 "Yh thee 4 The Lamson & Sessions Company 
: 1971 W. 85th St., Cleveland 2, Ohio 
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have not been relubri- 
4. cated during 10 years 
of operation. 


OUNCE 


Norma-Hoffmann 
Patented Cartridge” Bearings increase the Life-Span of Equipment 


Records prove that Norma-Hoffmann ‘‘Cartridge”’ ball bearings give 
continuous performance in hundreds of applications without failure. 

For example — 646 motors in 5 textile mills have been operating 
practically continuously for 8 to 10 years without relubrication. On 
inspection of many of the motors, the bearings showed no appre- 
ciable wear and the original grease was in good condition for many 
more years of operation. 

Made to double-row width, Norma-Hoffmann ‘‘Cartridge’’ bear- 
ings have 100% more grease capacity than conventional width 
sealed bearings. The highly efficient seals keep dirt out, grease in. 
Factory- packed with Norma-Hoffmann’s specially compounded 
“stability-tested’’ grease . . . grease that is highly resistant to oxi- 
dation and breakdown .. . assures dependable operation for long 
periods without regreasing. 

Investigate the ‘Cartridge’ ball bearing 


for your products whether they be motors, ma- ee 

chine tools, pumps or other machinery. Our N oO R M A « H Qa yy ¥ Yt A I YI 
engineers are always available for consul- 

tation about your bearing applications. Write VEE, BE AR | N  e S 
for their services. BALL eROLLER © THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN 
Field Offices: New York + Chicago + Cleveland « Detroit « Pittsburgh + Cincinnati « Los Angeles + San Francisco « Dallas + Seattle « Phoenix 
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VARNISHED TUBING PRODUCTS 


DIEFLEX PRODUCTS LIST 


MADE WITH BRAIDED COTTON SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Tubings 


Grade B-1 Standard Grade Varnished Tubings 
Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
Grade C-3 Lightly Coated Saturated Sleevings 


Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Glass Tubings 
Grade C-1 Extra Heavily Saturated Glass Sleevings 
Grade C-2 Heavily Saturated Glass Sleevings 
Grade C-3 Lightly Saturated Glass Sleevings 
Silicone-Treated Glass Varnished Tubings and Sleevings 


INSULATION 


MANUFACTURERS CORPORATION 


Chicago 6 @ 565 W. Washington Bivd. 


MILWAUKEE 2 
312 E. Wisconsin Ave 


DETROIT 2 


eae Tide Od) 
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CLEVELAND 14 
1231 Superior Ave., N.E 


DAYTON 2 
120 W. Second St 


es ee ae 
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TECHNICAL 


FRE LITERATURE 


Send for your free copy of the 
Dieflex technical folder which 
describes the different types 
and grades of Dieflex Varnish- 
ed Tubings and Saturated 
Sleevings. Easy-to-read charts 
help you to select the right 
tubing or sleeving for your par- 
ticular application. 


SURE, you have to put on the heat 
for greater productivity with today’s 
more competitive market. 


But, you don’t have to work harder 
to turn out more goods—not when you 
let Dieflex Varnished Tubing Products 
take the extra load... and Dieflex will! 
The secret lies in easier handling, greater 
flexibility, non-fraying ends. No time is 
wasted struggling with hard-to-assemble 
pieces; slow-down causes are eliminated, 
production is greatez...with no increase 
in effort! And the smooth inside bore 
of Dieflex prevents snagging, guarantees 
a rapid, even flow of production. 


Arrange now to get test-run samples 
and prove to your own satisfaction that 
Dieflex increases production. Contact 
your nearest Dieflex sales office, today. 


IMC Representatives 
W. C. JOHNSON—PEORIA 5—101 Heinz Court 
H. A. HOLDEN—MINNEAPOLIS 3— 1208 Harmon Place 
H. R. BRETHEN—DETROIT 2—15 Lawrence Ave. 
Authorized Distributors 
INSULATION and WIRES INCORPORATED 
$t. Lovis 3, Mo. @ Atlanta, Ga. © Boston 20, Mass. 
Detroit 2, Mich. © Hoyston 2, Tex. © Hillside, N. J. 
cities 


and other 


TRI-STATE SUPPLY CORPORATIONS 
Les Angeles 13, Cal. © San Francisco 7, Cal. @ Seattle 4, Wash. 
SUFLEX CORPORATION 
33 -11— 57th St., Woodside, N. Y. 
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d-c capacitors for use 
in ambient temperatures 


up to 125°C 








Permafil capacitors are similar in appearance and con 
struction to other General Electric paper-dielectric ca 








itors. Permafil, the impregnant, has excellent insulating W 
properties at high temperatures. ie 
cu 
General Electric announces a new line of Perma- ly sealed silicone bushings are provided on ail 
fil d-c paper-dielectric capacitors designed types. le 
especially for operation in high ambient tem- Permafil capacitors were developed to provide H 
peratures. They — no derating for tem- suitable components for the many new rm at 
io eg up to 100°C and can be used up to tions involving continual operation at ambient i 
temperatures above 85°C—another example of 
Hermetically sealed in metallic containers, capacitors “designed for the job” by G-E at 
these new units are available in case styles 61, engineers. For further information on these or on ni 
63, 65 and 70, as covered by Joint Army-Navy capacitors for other applications, write Capaci- Ww 
Specifications JAN-25-C, in ratings of 0.10 to tor Sales Division, General I[lectric Company, 
4.0 muf 600-, 1000- and 1500-volts. Permanent- Pittsfield, Mass. i 
it 
t 
407-162 
a 
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Showing welded tungsten filament 
leads assembled in a tube base. The 
welding operation takes but a 

>». moment. The two sections of the 
“ tungsten leads are placed in a 
positioning fixture. A tiny 

eyelet of “‘K’’ MONEL is 

slipped over the lower section, 

near the joint. To direct flow, the 
fixture is inverted. Fixture and lead 
assembly are raised into a hydrogen- 
filled glass bell, and the welding 

is performed by the carbon 

arc method. 


How a problem in 


welding tungsten was solved 





While improving the design of their VHF beam tet- ughese ee ee ee 

rodes, the United Electronics Company ran into a diffi- 

cult technical problem. Finally, United Electronics 
In their tube types 5D22 and 4D21, tungsten filament Company engineers tried 

leads are brought out to conventional base prongs. “K”* MONEL—and it 

However, to locate the filament at the center of the proved to be the answer to 

structure, the two internal filament leads had to be their problem. 

sharply offset. It was necessary, also, that the leads be “K” MONEL “wet” the 

accurately aligned with the base outlet holes, to elimi- tungsten satisfactorily; 

nate stresses which might crack the glass envelope flowed well; made strong, smooth joints; was resistant 

when the tube was put in service. to oxidation and corrosion. In addition, “K” MONEL’s 
Bending the tungsten leads to shape proved too in- melting point was safely above both exhausting and 

accurate a method. So it was decided to make the leads tube operating temperatures. 

in two sections — one straight, and one bent — welding This is but one of countless ways that Nickel and its 

them together in precision positioning fixtures. alloys are helping industry to build better products. 
This method of assembly proved satisfactory, but If you have a problem in metal selection, get to know 

dificulty was immediately encountered in finding a the family of INCO Nickel Alloys with their unique 

suitable joining metal. combination of properties. Our technical department 
Several metals were tried without success. Either they is always ready to assist you. Write for “66 Practical 

failed to “wet” the tungsten, or caused it to embrittle. Ideas for Metal Problems in Electrical Products.” 


The International Nickel Company, Ine. 
67 Wall Street - New York 5, N. ¥. 


EMBLEM OF SERVICE 


NICKEL a, ALLOYS tort sR Man = vst mame, = Re Mone, + "m+ MONEL + COREL® + NICKEL + “L"* MIGHEL »  “7r™9 MONE, 
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| _ are just 12 of many 
different plastic parts 
designed by Pass & Seymour, Inc., 
Syracuse,N.Y. for low cost, high speed pro- 
duction on Stokes Automatic Molding presses. 
Designers everywhere are under increasing pres- 
sure to create plastic parts that can be priced low enough 
to compete in the buyer’s market... today’s designs must 
permit savings in production costs and material. 
Production costs are always low with Stokes automatic 
presses...one man can tend as many as six or more machines. 
Just the mght amount of material is automatically metered 


into the mold... with obvious material savings and re- 
duced rejects. Inventory is held to a minimum... 


production can be geared to daily requirements. 


Your plastic parts probably lend themselves to 

automatic molding and its production sav- 
ings. Send your parts or blueprints for F. J. Stokes Machine Co. 

an impartial analysis . . . without 5996 Tabor Road 


obligation, of course. Philadelphia 20, Pa. 


Seeu* © 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, 
Closure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing Equipment, Water Stills and Special Machinery. 


STOKES ¢ ee 
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PK Assembly Engineering Service 


=, P-K Assembly Engineers 
ere specialists who ques- 
tion every fastening, and 
point out how to save 
operations, simplify assem- 
blies, add product strength. @& 
First step is a thorough © 


study of your product in 
the design stage, or on the I 
assembly line. Often they 
can show that standard 
sizes and types will serve 
as well as specials, and 
thus avoid extra expense. 


oe 














Qualified by thirty-five years’ experience, 
Parker-Kalon Assembly Engineers can sit in with de- 
signers and assembly supervisors and show how to 
adapt the simpler, operation-saving P-K method, how 
to cut out all needless fastening expense. That’s one 
of many reasons why... 


FASTENING-WISE MANUFACTURERS 
CALL ON PARKER-KALON 


Look at all these other advantages... 


> 1 





When required, tests of recommended fastenings are 
made in Parker-Kalon’s Engineering Service Laboratory. 


MORE Know-How — Parker- 
Kalon originated the Self-tapping 
Screw and has been the leader 
with new designs ever since. 


MORE Types and Sizes — With 
a complete line of Self-tapping 
Screws for every metal and plastic 
assembly, P-K's advice is unbiased. 


ting equipment is unsurpassed. 


MORE Production— Parker- 
Kalon is the world's leading manu- 
facturer of Self-tapping Screws. 


MORE Top-Rated Distributors 
— Everywhere throughout the na- 
tion P-K Self-tapping Screws are 



















readily available. 


PROMPT DELIVERIES from stock 
on most types and sizes. 


MORE Exacting Quality Con- 
trol—P-K’'s investment in 
laboratory testing and inspec- 


Call in a P-K Assembly Engineer and find out where 
you can start making savings you’ve been missing. 
If you prefer, mail assembly details for recommenda- 
tions. Parker-Kalon Corporation, 200 Varick St., New 
York 14, N. Y. 





All recommenda are combined in a complete report 
furnished as a guide for assembly operations. 







PARKER-KALON SELF-TAPPING SCREWS "diieaiee 


FOR EVERY METAL AND PLASTIC ASSEMBLY 


S cp + 

of a Ep . 

t ; ; ; HEX } t A, 2, F, Fd 

Ss Sz Head Hz went mee F Ls F2 


OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws» Hardened Screwnails and Masonry Nails + Shur-Grip File and Solder iron Handles » Metal Punches - Damper Regulators and Accessories 
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Saves Measuring 
I Saves Cutting 
uel ans ‘Saves Fitting 
ASSEMBLIES aves Time 


PRL ‘Saves Assembling 


Saves Stripping 















. the answer to wiring 
problems in mass production 


Auto-Lite offers complete facilities for designing and build- 
ing wire assemblies. If you already use harness, send a 
sample with quantities and schedule desired. When a new 
design is needed, assistance is available from Auto-Lite 
engineers. Detailed information is contained in a free 
Auto-Lite Catalog. For your copy, write to 


THE ELECTRIC AUTO-LITE COMPANY 
Port Huron Wire and Cable Division Michigan 





a é ” é 


AUTO- LITE WIRE=¢CABLE 


“SUSPENSE!” . . 





TUNE IN . CBS TELEVISION TUESDAYS 





CBS RADIO NETWORK THURSDAYS. . 
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HERE'S hardly any material—natu- 
ie processed or synthetic—that di- 
rectly or indirectly doesn’t enter into the 
final specifications of an electrically oper- 
ated product. There’s hardly any product 
research-development project that doesn’t 
fundamentally depend on research in ma- 
terials. Materials constitute the great com- 
mon denominator of all product design 
and development work, starting at the 
nascent research level and ending at the 
finalized specifications. 

Electrical circuits, mechanical linkages, 
electronic controls, all of the operating 
elements in a product being designed for 
special service requirements frequently 
come up against the limiting factor of 
materials inadequate in some property. 
Such materials may be needed for com- 
ponents that have to be flame-resistant 
under elevated temperatures, or are re- 
quired to resist unusually corrosive chem- 
icals, or have to stand up to severe me- 
chanical or thermal shock. 

A typical example of how research- 
developed materials proved to be the 
foundation stone to successful product 
design is found in lightweight, compact 
motors and generators for Naval ship- 
board use, where silicone insulation made 
it possible to achieve operating tempera- 
tures up to 150 C, with research targets 
aiming even higher. Another example is 
the development of many extremely com- 
pact instruments based on the evolution 
of printed circuits and subminiature tubes 
which, in turn, were made possible only 
by development of appropriate materials. 

These facts apply not only to special- 





Materials — A Common Denominator ——__ 


purpose products but also to the more 
work-a-day designs. For with these, too, 
the development of a product design 
stems logically from the availability of 
suitable materials. For the average prod- 
uct design engineer this means an added 
professional responsibility. He cannot be 
just an electrical or electronic or mechan- 
ical engineer. Within the sphere of his 
professional activities he must learn to 
synthesize other engineering or technical 
arts. 

He symbolizes a reversal of the trend 
to specialization. He must be something 
of a ceramics chemist, a metallurgist, a 
plastics engineer, a physical chemist. He 
must be prepared to understand some- 
thing of the chemistry and physics of 
insulating materials, adhesives, lubricants, 
plastics, natural resins, ceramics, magnetic 
materials, ferrous and nonferrous metals, 
organic finishes. He should be able to 
grasp—and eventually apply—such newer 
developments as fluoroethylene plastics, 
electrically conductive rubber, electrets, 
the newer magnetic materials, semicon- 
ductors, and so on. 

As pointed out in this issue (see “Let's 
Pin Down Some Plastics Design Prob- 
lems,” page 108), the path of understand- 
ing the properties and applications of ma- 
terials is not always an easy one. The de- 
sign engineer needs patience and vision 
and the cooperation of the materials sup- 
plier in the way of factual and frank prop- 
erty and application data. 

Get to know your materials; evaluate 
their full potential for product application! 








J. PAUL JONES 
Assistant Director of Engineering 
Bendix Home Appliances, Inc. 


radical departure from existing practice. Such 

is the case of the Bendix Economat fully auto- 
matic vertical agitator type clothes washer introduced 
a few weeks ago by Bendix Home Appliances, Inc. 
Said to be the “simplest and lowest-priced in the world,” 
it is priced (at $179.95) competitively with non-auto- 
matic washers. 

The machine is similar in washing principle to the 
conventional agitator type washer, but in rinsing and 
water extraction it departs radically from the usual 
spin-dry action of most automatics. A completely flex- 
ible tub is substituted for the metal one commonly used 
and by means of a rubber impeller pump both water 
and air inside the tub is removed. Atmospheric pres- 
sure outside the tub then causes the tub to collapse, 
effectively pressing the water from the clothes. Major 
point of simplicity of design is the elimination of over- 
drive required for the conventional spinning cycle. 
Most radical innovation is the use of a rubber-like com- 
position collapsible tub. 

This basic principle of employing a vacuum to 
“squeeze-dry” the clothes following a normal washing 
period was conceived and developed by J. H. Rand III* 
who first became interested in washing machines in 
1935 while serving as consultant to Vincent Bendix, 
president of the Bendix Aviation Corporation. He con- 
sidered “spinning” an expensive method of drying, and 
approximately two years later Mr. Rand started experi- 
ments on other methods involving vacuum, mechanical 
pressure, silica-gel and heat. Around 1941, he con- 
ceived the idea of a collapsible tub. The war inter- 
vened and held up work until 1946, when additional 
experiments were carried on at the United States Test- 
ing Laboratories. 

A complete study of all types of washing action was 
also undertaken and it was decided to adopt the agitator 
principle. At this same time it was discovered that 
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*.Son of J. H. Rand, Jr., president and chairman, Remington Rand Inc. 
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Radically new design 


¢amtomatic clothes: 


vacuum squeezing definitely improved extraction of soil 
from clothes. Because of the requirement for specialized 
compounds for the flexible tub and the need for a suita- 
ble vacuum water pump the project was moved to Cleve- 
land, and the cooperation of one of the leading rubber 
companies and Thompson Products, Inc., was secured. 

Approximately fifty handmade units of various sizes 

and outside designs were built and tested in the Cleve- 

land area, after which negotiations were completed by 

Bendix Home Appliances, Inc., to take over its develop- 

ment and production. 

After thorough testing of machines of the original 
design, twelve machines were built in the Bendix model 
shop incorporating certain design changes. While these 
were being field tested, further development work was 
carried on in the engineering laboratory. Before enter- 
ing full scale production, a pilot run of 100 machines 
were built from production tools and thoroughly field 
tested. 

Redesign of the original unit by Bendix included four 
major items necessary from a functional standpoint: 

1. A different method of fill incorporating an air gap 
and vacuum breaker to comply with nationwide 
plumbing codes. 

2. Suitable means of drain which would eliminate or 
reduce the amount of soap curd formed during nor- 
mal washing process, and means of removing without 
redepositing curd on clothes. 

3. Determination of the most suitable combination of 
agitator, top and seal arrangement for best possible 
dehydration without excessive wrinkling. 

4. Rearranging motor drive to use a standard %4-hp 
split-phase single-end motor in place of double-end 
motor originally used. 

In addition to the above, special emphasis was given 
to design changes which would reduce the cost of manu- 
facture. These included : 

Elimination of heavy welded angle iron frame by de- 
signing a single piece outer wrapper to provide the 
structure of the unit. This was interrelated with re- 
design of the contour of the composition tub which 
reduced the heavy loading (under vacuum) of the 
machine structure encountered in the original design. 

Incorporation of water temperature selection in the 
timer switch, eliminating separate switch, mounting, 
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Use of completely flexible tub and vacuum squeeze-dry 


principle enables costs to be cut to price the new Bendix 


Economat within range of non-automatic clothes washers. 





Fig. 2—Molded phenolic agitator has 
192 holes molded in that contribute to 
hydraulic action of vanes. It rests on 
involute spline of vertical drive shaft. 












Fig. 3—Vacuum release valve uses 

pressure of incoming water to open 

main poppet valve through auxiliary 

diaphragm valve at upper left. Main 
valve is compounded. 


and wiring costs as well as assembly time. 

Redesign of base plate in bottom of the tub by means 
of which the tub is anchored to the top of the trans- 
mission. This was originally cast aluminum, requir- 
ing machining operations, and was replaced by a 
stamping with hot-dipped galvanized finish. 

Redesign of transmission mounting to hang by cover 
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Fig. 1—Cross-section of complete washer showing flexible 
tub in filled position at right and deflated (against clothes) 
at left. Most of water squeezed from the wash is carried down 
central tube in agitator through water air vacuum pump at 
lower right. Reversing motor alternately picks up agitator 
drive and pump through overrunning clutches (see Fig. 5). 


from tub support plate, eliminating cast feet on 
original housing, spacers, screws and attaching parts 
and assembly time. 

Redesign of water level switch to use simple, single-pole 
double-throw snap-action switch with flat spring ac- 
tuator to reset. 

Modification of suction pump to incorporate water reser- 
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Fig. 5—Exploded view of overrunning clutch used on driven pulleys of agitator transmission and water-air pump, As. 
sembled view is at right. When motor is reversed pulley makes one revolution before picking up load through clutch 
spring. This is accomplished by lug on pulley hub which engages right-angle spring protrusion and wraps down spring, 





voir integral with pump housing, eliminating sepa- 

rate reservoir, hose and clamps and assembly time. 

Changing agitator from cast aluminum to molded 
phenolic, reducing material costs and eliminating ma- 
chining, drilling 192 holes and hand finishing opera- 
tions. 

Improved method of vacuum seal between cover and top 
of tub. This eliminated large molded rubber seal, 
aluminum attaching ring, attaching screws, washers 
and assembly time. It also made possible the elimina- 
tion of a cover latch and attaching parts. 

Use of TFF thermoplastic insulated wire in harness and 
terminals for “push on” assembly on all electrical 
components on machine. 

The capacity of the machine is 8 lb of dry clothes and 
it is designed to operate on water pressures of 20 to 120 
psi. It requires connections to hot and cold water supply 
lines and provision for drain. It is normally furnished 
for operation on 115 volts, 60 cycles, but can be specially 
arranged for 50-cycle or 220-volt operation. 

A complete washing cycle is less than 30 min. Up 
to 10 min time is available in wash period. After the 
initial wash period, the machine will fill twice, provide 
two agitated rinses, damp dry the clothes, and shut off 
automatically. 

The machine weighs only 164 Ib net and does not 
require bolting down. A “stressed skin” construction is 
used to obtain maximum frame strength with minimum 
material and weight. As indicated in the cross-section, 
Fig. 1, the structure is essentially a three-sided, one-piece 
formed wrapper welded to two large stampings. Exterior 
wrapper is reinforced by formed straps welded at the 
four lower corners. These also provide a support for 
threaded leveling legs. Interior cylindrical tub wrapper 
is a rolled section with conical mouth and serves to retain 
the desired shape of the flexible tub when filled with 
water. 

Motor and pump are rigidly mounted on a formed 
channel and this entire subassembly is supported on light 
gage angle brackets welded to the exterior wrapper. A 
removable rear panel provides access for assembly and 
for service of the adjustable water level switch, water 
temperature mixing valve, motor, transmission, clutches 
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for pump and transmission and corresponding V-belts. 

Tub is made from Metexaloy* a rubber-like com- 
pound developed specifically for this application. Its 
radically different shape in combination with agitator 
contour provides the unusual “undertow” washing action 
found in this washer. The machine is actually capable of 
pulling an entire sheet into the tub by merely immersing 
one corner in the water. 

During the extraction process, the tub collapses 
around the clothes as the water and air are drawn out. 
The resulting atmospheric pressure, amounting to as 
much as 13 psi, will squeeze the water out of the clothes. 
Tub is held in place at the top by a retainer collar and 
at the bottom by a heavy metal plate with seven screws. 
In the expanded position, the fold formed between the 
cylindrical portion of the tub and the conical section 
provides a sufficient length of cross-section so that when 
the tub is collapsed during the extraction period, the pull 
on the machine structure from atmospheric pressure is 
reduced from an estimated 4 tons to only about 150 Ib. 
er. Metexaloy is a coined name taken from four of the principal ingredients 


of the compound: MET, methyl tuads; EX, zinc oxide; A, titanium dioxide; 
LOY, telloy 


Fig. 4—Pressure switch, 
mounted on side of in- 
terior tub wrapper is 
forced out when flexible 
tub is filled with water, 
cutting off water flow and 
starting drive motor and 





timer motor. 
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Fig. 6—Sectional drawing of combination water and vacuum pump, showing rubber impeller rotating in cylindrical 
chamber, one side of which is flattened to give flexing action to the blades and positive displacement. 


To satisfy a 5-year guarantee on tub life, tub is re- 
quired to meet a rigid set of specifications seldom im- 
posed on any single part of a mechanism. It must be 
held to close dimensional tolerances, have unusually 
high tensile strength and elongation properties, low 
water absorption and compression set characteristics, 
must be resistant to tear and puncture and abrasion, 


” 


must be “non-bleeding” and “non-marking,” and must 
maintain all of these properties under conditions of 
water temperatures up to 200 F and in contact with any 
of the alkalies, soaps, detergents, bleaches, and any other 
materials commonly used in washing clothes. Specifica- 
tions call for minimum tensile strength of 2500 psi; 
hardness, 45-50 Durometer; elongation, 500 per cent; 
maximum compression set, 30 per cent (method B). 

Tub is molded horizontally in a single piece, four 
cavities to a mold, and required for its manufacture the 
fabrication of special 2800-ton presses with a platen 
area of 54 x 72 in., and an open height of 72 in. One 
mold unit weighs 17 tons. In stripping the tub from the 
mold it is necessary to stretch the 14 in. top opening 
over a 22544 in. core diameter, maintaining dimension 
tolerances of plus or minus 0.030 in. 

Agitator, Fig. 2, is of special design and is compres- 
sion molded of BM 13080 phenolic material. This was 
chosen for its high strength characteristics, low water 
absorption affecting dimensional changes, smooth finish 
free from burrs or sharp edges which might snag or tear 
clothes, and light weight. Agitator is driven through an 
involute spline and rests freely on the agitator shaft in 
the installed position. 

An adjusting screw on top of the agitator shaft posi- 
tions the agitator to control the clearance between the 
lower cylindrical portion and a machined section of the 
transmission cover. During the drain or extraction 
period this clearance restricts the volume of water which 
can flow under the agitator (about 10 per cent). As the 
tub collapses, it assumes an “hour-glass” shape holding 
the clothes in the relatively clean water in the lower 
section, at the same time causing the water level to rise 
until it overflows down the hollow centerpost, carrying 
with it all of the suds, scum and lighter-than-water soil 
removed from the clothes. This feature of top soil re- 
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moval virtually eliminates the problem of “filtering” the 
dirty water through the clothes during the drain period, 
with the possibility of redepositing soil on the clean 
clothes. Four notches in the bottom of the agitator pro- 
vide positive opening for the removal of larger, heavier- 
than-water soil particles. 

After the free water is removed, the tub continues to 
collapse, pressing the water from the clothes out through 
the many small holes in the lower flange under the 
agitator to the drain opening in the transmission cover. 
This drain opening is provided with a rubber check valve 
in a die-cast zinc alloy retainer which permits flow of 
water in one direction only. It is easily removed for 
inspection or cleaning, and eliminates any necessity for 
a drain screen. 

To make the tub an airtight container, a vacuum seal 
dome is necessary. This is a hollow steel assembly fin- 
ished in porcelain enamel inside and out and is hinged 
to the top panel. Its cover panel serves as the cover of 
the machine. To obtain a simple and effective vacuum 
seal, use is made of a soft lip at the mouth of the flexible 
tub which contacts the spherical section of the dome. 
One leaf of the hinge is a flat spring section, permitting 
correction for misalignment and allowing the dome to 
operate in a manner similar to a ball and socket joint. 

Dome is so designed that the machine may be filled 
with the cover either opened or closed. With the cover 
open, the water is directed from the plastic inlet nozzle 
into the tub at an angle that will not splash the operator. 
With the cover closed, the water is injected through an 
opening into the inside of the dome, across an air gap 
and by means of a receiver tube and vacuum release 
valve through the center opening into the tub. 

During rinsing, vacuum is applied twice to the tub. 
This requires that warm rinse water be introduced 
initially while a high vacuum is on the tub. To accom- 
plish this action a vacuum release valve is used that 
utilizes the pressure of the incoming water (20 to 120 
psi) to open the inlet port in the center of the dome and 
at the same time provide a vent to atmosphere so as to 
release the vacuum, (A push button release is also 
provided in the cover.) As indicated in Fig. 1 and in 
the detail view, Fig. 3, water enters the valve through 
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Fig. 8 — Interval 
timer incorpo- 
rates a water tem- 
perature selector 
switch. Cycle is 
started by turning 
knob to “hot” or 
“warm” position. 
Total cycle time, 
under 30 min. 


a hose connection to a port directly under an auxiliary 
rubber diaphragm (left), exerting pressure upward on 
a plunger which is connected by a rocker arm to the 
main diaphragm valve. After the diaphragm has lifted, 
the water is free to flow out of the diaphragm chamber 
through a hose to an inlet tube or nozzle. The nozzle 
projects the stream across a 1-in. air gap into the funnel 
shaped end of a receiver tube, which directs the flow 
through the valve port into the tub of the machine. 

In order to maintain reasonably small dimensions on 
the diaphragm, it was necessary to compound the valve 
by employing a small cone valve with approximately a 
3g in. diameter opening on top of the larger valve. Dur- 
ing a vacuum period, the valve is held closed by a 
pressure of more than 13 psi and while a line pressure 
(water) of 20 psi for example would not be capable of 
lifting the large valve, it will readily lift the small valve 
and preload the spring with which it is connected. In 
fact, the small valve will open at about 1 psi pressure. 
Normal’ atmospheric pressure then “bleeds” rapidly 
through the small opening until the pressure differential 
inside the tub is sufficiently reduced that the force ex- 
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Fig. 7—Sectional views of agitator drive 
transmission. Pinion on agitator shaft is 
oscillated by rack reciprocated by slotted 
crosshead driven by crank pin on worm 
wheel face. Check valve is mounted in 

cover plate of transmission housing. 





erted by the preloaded spring quickly opens the larger 
diaphragm valve. If for any reason the water did not 
open the valve, there would be no flow past the pilot 
diaphragm to the receiver tube; in other words, the 
device would “fail safe,” preventing flooding or over- 
flow. 

Plastics were chosen for the valve body and cover for 
this assembly, primarily because it presented a means 
of obtaining a very intricate part with no machining 
required. It also presents light weight, low water ab- 
sorption, resistance to corrosion and a smooth surface 
which resists “build-up” from hard-water salts. 

Since it would be impractical to mount a float switch 
within the collapsible tub, some other arrangement had 
to be devised to control the level of water at each fill. 
This is done by a so-called pressure switch which besides 
controlling the inlet solenoid valves, also completes the 
circuit to the drive motor during the agitation periods. 
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The switch, Fig. 4, is a SPDT snap-action switch 
mounted on the outside of the tub wrapper and actuated 
by an L-shaped spring through a hole in the wrapper. 
As the machine fills with water, the flexible tub is ex- 
panded against this spring. When it reaches a snap-over 
position the switch closes the circuit to the drive motor 
and timer motor. When the tub is evacuated, the spring 
returns the switch to the “off” position. A screw in the 
arm of the switch provides adjustment of the water level 
by changing the relation of the switch arm to the actuat- 
ing spring. 

Drive of either the agitator transmission or the pump 
is by a 1/3-hp reversing split-phase motor driving 
through separate V-belts. Overrunning clutches in both 
driven pulleys make it impossible to drive both at the 
same time. These clutches, Fig. 5, are designed so as to 
permit one complete rotation before engaging the load, 
utilizing the inertia of the motor to provide a higher 
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Fig. 9—Schematic wiring diagram of cams and asso- 
ciated contacts on timer and components they energize. 


Fig. 10—Cycle chart for interval timer, diagrammed 
in Fig. 9. Each division equals one impulse of 28.1 
sec or 5 deg on timer dial. Two pump and agitate 
cams are used to reverse rotation of drive motor. 


starting torque. This arrangement eliminated the neces- 
sity of separate fusing of the motor circuit originally 
employed. 

These clutches are of a spring wrap-down type. Pri- 
mary parts include a two diameter sleeve fastened to 
the driven shaft, a pulley mounted freely on the small 
diameter of the sleeve, and an accurately formed spring 
of rectangular cross section with. inside diameter con- 
trolled to fit tightly on the large diameter of the sleeve 
and freely over the pulley hub. End of the spring is 
turned out at right angles to the axis to contact a driv- 
ing lug on the pulley face. When the pulley is rotated 
in one direction, the spring end contacts the driving lug 
which tends to “unwind” the spring, allowing the pulley 
to rotate freely. When pulley rotation is reversed, the 
driving lug contacts the spring end on the opposite side 
of the wire after making one complete rotation. Pressure 
in this direction causes the spring to “wind” or wrap- 
down, locking the pulley to the sleeve and transmitting 
torque to the driven shaft. Only a very light force is 
required against the end of the spring to actuate it since 
all of the driving torque is absorbed by the coils in 
contact with the hub and sleeve surfaces. 

Specifications for the combination water and vacuum 
pump called for a capacity of 10 gal of water per min, 
air pumping capacity in excess of 0.5 cu ft per min and 
capability of maintaining a minimum vacuum of over 26 
in. of mercury and still be able to pass foreign materials 
without clogging or damage to functional parts. It must 
also withstand high water temperatures and corrosive 
action of commonly used washing materials. An eight- 
vane rubber impeller pump, Fig. 6, with die cast alum- 

(Continued on page 174) 
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ITREOUS porcelain enamel has some highly de- 

\ sirable electrical insulating characteristics—soften- 

ing temperature above 450 C, good mechanical 
strength, high abrasive resistance and electrical proper- 
ties which in many respects equal those of glass. It is 
for this reason that the use of vitreous enamel for in- 
sulating purposes has proven successful in many types 
of electrical and electronic apparatus. (1, 2)! New ap- 
plications are thought of almost daily as the trend 
toward compact and heat-resisting devices continues. 

Method of preparing the enamel, in brief, is as fol- 
lows: Materials such as felspar, borax, quartz, soda 
ash, fluorides, color oxides and opacifiers are melted to- 
gether to form molten glass. This is poured into a 
stream of water which shatters the glass (the resulting 
product being known as “frit”). This frit is ball-milled 
either wet or dry and applied to the prepared metal 
surface by spraying or dipping. Heated in a furnace at 
about 850 C this coating melts into a continuous layer 
of glass which we specifically term vitreous enamel. (3) 

Not all metals are suitable for enamel coating. Enam- 
els are available for cast iron and copper and for other 
special surfaces, but aside from these, low carbon steel 
(SAE 1010) and rimmed steel* are most readily enam- 
eled. As a rule, the carbon content should be as low as 
possible, not exceeding 0.13 per cent. A_ so-called 
“ground coat” enamel is applied first followed by one 
or more coats of a “cover coat” enamel. The combined 
enamel coating thickness varies usually between 0.005 
and 0.050 in. During the past decade titanium-bearing 
steels (4) have been developed for commercial use that 
are especially suited for enameling, the titanium content 
being more than 4.5 times the carbon content. Titanium 
steels as well as 18-8 stainless steel do not require a 
ground coat and the cover coat enamel may be applied 
directly to the prepared metal surface. (5) The conven- 
tional preparation of the metal surface consists of 
mechanical sandblasting or acid pickling. 

Since vitreous enamel as described above is composed 
of a variety of oxides, very often as many as fifteen dif- 
ferent types, a great number of widely differing enamel 
compositions and frits are commercially available. It is 
obviously necessary that the selection of the enamel be 
properly made to suit the application in hand. Special 
tests may be necessary to establish this suitability. 





1 Italic numerals in parentheses apply to references at end of article. 

* This type of steel, as a result of certain ingot casting methods, has a 
smooth surface; strip, sheet and plate rolled from the ingots have an ex- 
cellent surface finish. 





Vitreous enamel 





for electrical insulation 


Tensile Strength. Several tests have been devised to 
establish the tensile strength of vitreous enamel. One 
very convenient method (3) is shown in Fig. 1. Two 
test bars made of the same metal that is to be enameled 
are individually covered with enamel and then pressed 
together and re-fired in the furnace. The two bars are 
thereby cemented or sealed together by the enamel. The 
tensile force required to pull them apart when cooled is 
determined by using a conventional tensile-strength ma- 
chine. The results show failure at the contact (inter- 
face) of the enamel and the base metal, or failure within 
the enamel layer. The former is the desired result, in 
which the metal is left bright and clean ; the latter shows 
either adherence greater than the strength of the enamel 
or enamel which is mechanically weak. Such weakness 
may be caused by improper annealing or manipulation. 
Values of 10,000 psi for 1-in. diam pieces and up to 
30,000 psi for smaller diameters have been obtained. 
These values compare favorably with the tensile strength 
of glass (7) which is given at 5000 to 12,000 psi. 

Compressive Strength. In most technical applications 
the compressive strength is of only minor importance 
since it is well known that ceramic materials have a 
greater compressive strength than tensile strength. 
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Fig. 2—Dielectric strength of an average sheet steel 
enamel. The dielectric strength drops rapidly at 200 C. 
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An analysis of properties that make this material particu- 
larly suitable for a growing number of applications in insula- 
ting components, Several applications such as high-voltage 
bushings and hermetic multiple-header seals are illustrated. 
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Fig. 1—Simple arrangement to determine the tensile 
strength of vitreous enamel. Individual iron bars are 
enameled and sealed together and then tested in a ten- 
sile-strength machine. (Source: “Enamels,” A. I. Andrews) 


Using cylindrical test pieces of ¥4 in. diam x 1 in. long 
the compressive strength is stated at 96,000 psi for 
commercial ground coat on sheet steel and 92,000 psi 
for commercial white cover coat on sheet steel. (6) 

Hardness. The hardness of enamels does not vary ex- 
tensively from one composition to another. Vitreous 
enamel has a hardness of approximately 5 to 6 in Mohs’ 
scale. (3) 


Thermal Shock Resistance. Vitreous enamel possesses 
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B- Alumina-silicate glass 
C - Lead-borosiiicate glass 
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Fig. 3—Electric resistivity of glass compared to an average 


sheet-steel enamel (E). The enamel lies between lime- 
magnesia and alumina-silicate glass. 
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to an unusual degree the ability to withstand quick tem- 
perature changes. In this respect enamel appears to 
surpass most of the glass compositions with the possible 
exception of the very low-thermal-expansion glass such 
as pyrex, vycor or quartz. The earliest tests on resistance 
to thermal shock were applied to kitchen ware and it is 
well known that such ware can endure temperature 
changes in excess of 100 C. Standardized tests (3) are 
made with a temperature shock of about 320 C and 
many compositions withstand this shock without dam- 
age. The thermal shock resistance is controlled chiefly 
by the coefficient of thermal expansion of enamel with 
respect to the base material and by the quality of the 
the enamel. 

Specific Gravity. The specific gravity of enamel varies 
with the composition. (6) Ground coat for sheet steel 
is about 2.54, white cover coat for sheet steel — 2.66 
and high-lead tin oxide enamel for cast iron, 2.93. 

Vacuum Tightness and Gas Pressure. Vitreous en- 
amel has been used extensively in connection with 
vacuum tanks and recently in form of small seals for 
hermetically sealed electrical components. The enamel 
is vacuum- and pressure-tight to the very same extent 
as glass. The gas pressure characteristic like that of 
glass is extremely low at all conventional operating 
temperatures (20 to 400 C). At higher temperatures 
(softening point) gas which is occluded in the vitreous 
solution is expelled and the formerly continuous layer 
shows bubbles (reboiling). 

Dielectric Constant. The dielectric constant of low- 
thermal-expansion enamel at 60 cps is about 4.5. Higher 
thermal expansion enamels have a dielectric constant of 
5.5 to 7.0. This follows the same trend as in glass (7), 
namely quartz glass = 3.75, pyrex glass 4.8, sodium, 
lime and magnesia glass 7.9 to 8.4. As in glass, higher 
thermal expansion of enamels is obtained by raising 
the percentage of sodium and potassium and by lower- 
ing the silica content. 

Dielectric Strength. The dielectric strength of enamel 
is about 500 to 650 vpm measured at 60 cps. Fig. 2 
shows a graph of dielectric strength versus temperature 
of a typical enamel composition. It is interesting to 
note that a rather rapid loss of dielectric strength oc- 
curs at temperatures above 200 C. Comparative values 
for glass (10) are stated at 750 to 3750 vpm at 20 C 
ambient. 

Electric Resistivity. The specific electric resistivity 
of vitreous enamels is subject to a wide variance and 
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follows closely the measurements taken on glass. (6, 7, 
8, 9) Fig. 3 shows characteristic resistivity vs. tem- 
perature curves for several types of glass and an aver- 
age enamel. Average enamel compositions have a 
resistivity of about 10'* ohm-cm at 25 C. It may be 
noted that the resistivity changes by a factor of ten for 
every 30 C. 

The various elements of composition have a pro- 
nounced influence upon the resistivity of enamel as well 
as of glass. A thorough study (9, 14) has been made 
to determine the influence of certain elements upon the 
electric resistivity of glass and with certain limitations 
these results apply quite similarly to vitreous enamel 
which in a sense is a complex glass. (3) For example, 
it has been determined that sodium should be avoided 
whenever good electrical characteristics are required. 
This is of particular importance in high-thermal expan- 
sion enamels which employ sodium or potassium for 
the purpose of raising the coefficient of expansion. 
Potassium lowers the resistivity but not so fast as 
sodium, while lime (CaO) raises the resistivity. Quite 
often a compromise must be reached between thermal 
expansion and electric resistivity because the elements 
that usually increase the resistivity also and simulta- 
neously lower the thermal expansion. One of the most 
difficult problems in the glass technique is the pursuit of 
a high-expansion, high-electric-resistivity vitreous solu- 
tion. Since an extensive variety of compositions is 
commercially available, proper selection must be made 
whenever electrical requirements are to be met. 

Electrolysis. Electrolysis effects in enamel and glass 
have been known for a long time. (7, 9, 11) The im- 
portance of the electrical resistance of enamel is due not 
so much to the effect leakage current may have on cir- 
cuit performance as to the fact that such current tends 
to disassociate the enamel electrolytically. Many elec- 
trical devices operate with relatively high potentials and 
use either direct potentials, or the voltage wave shapes 
are such that potential is predominantly unidirectional. 

The mechanism of electrolysis is a selective electro- 


lytic conduction in which positively charged metal 
cations move toward the negative terminal and presum. 
ably anions (oxygen) move toward the positive, Sodium 
ions, because of their great mobility, are one of the 
principal current carriers in preference to other metals 
in the enamel. In the case of enamel sealed to metal 
the concentration of the sodium at the negative leag 
ultimately results in the destruction of the oxide bond, 
Leaks occur along the broken bond or shales develop 
which ultimately cause the seal to crack, particularly jf 
it is subjected to repeated heating and cooling cycles, 
The rate of electrolysis is a function of: 


1. Specific resistivity of enamel 

2. Voltage gradient across enamel layer 
3. Thickness of enamel 

4. Temperature. 


It is necessary, therefore, to use proper design para- 
meters and a high-resistivity enamel whenever such 
enamel is subjected to predominantly unidirectional 
voltage. Accelerated life tests can be run at greatly 
elevated temperature and with increased voltage gradi- 
ent. Since the rate of electrolysis varies proportionally 
with the voltage gradient and decreases by a factor of 
ten for every 30 C temperature reduction, definite con- 
clusion as to life expectancy can readily be drawn within 
a short period of time. It is advisable, of course, to 
select an enamel with a high specific resistivity; de- 
pending upon the composition such resistivity may vary 
by a factor of a thousand and more. 


Vitreous Enamel Compared to Glass 


Despite of the apparent likeness of vitreous enamel 
and glass there remains one important difference. Glass 
is a structural material while vitreous enamel is essen- 
tially a coating material. Glass can be used in compara- 
tively thick sections and worked into various shapes, 
such as plates, tubes, rods or envelopes varying in size 
and dimensions from fractions of an inch to a length of 








Fig. 4—Vitreous enamel high-voltage bushing for mercury-arc rectifiers. Frusto-conical disks are enameled and sealed to- 
gether. Depending upon the voltage, disks may be added. (“‘Mercury-Arc Current Converters,” H. Rissik) 
Fig. 5—Vitreous enamel high-voltage bushing using annular disks, is shown in this patent drawing No. 2,405,425. 
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several feet. Since vitreous enamel is a coating material 
it is applied upon a conductive metallic base material in 
paratively thin sections ranging from 0.010 to 0.060 


m 
< r layer. If the thickness of the enamel layer ex- 


i this range its mechanical adherence, thermal shock 
resistance and other mechanical properties are impaired. 
Since the electrical insulation resistance is proportional 
to the length of the insulating path, this difference in 
the length of the insulating medium must be taken into 
consideration. Multiple layers of enamel are frequently 
used as shown in Figs. 4 and 5. It follows, therefore, 
that vitreous enamel and glass are not directly inter- 
changeable but rather that vitreous enamel constitutes a 
yaluable insulating material in the series of ceramic 


media. 


Applications 


The use of vitreous enamel for hermetic sealing and 
insulating purposes can be traced back to the early de- 
velopment of the modern industrial vacuum technique— 
more than 25 years ago. (/5) Since then, great progress 
has been achieved. Fig. 4 shows a modern vitreous 
enamel high-voltage bushing for mercury-arc rectifiers. 
(13) A plurality of frusto-conical disks are enameled 
individually and then sealed together. The enamel pro- 
vides insulation, and also seals the atmospheric pressure 
at the outside from the inner vacuum. Depending upon 
the voltage, more disks can be added, thus increasing 
the total enamel thickness. The thickness of each enamel 
layer is about 0.020 to 0.030 in., the thickness of the 
individual steel spacer 1/16 to % in. The number of 
intermediate disks is chosen as to obtain a potential of 
150 to 300 volts per enamel layer. For outdoor use 
this bushing may be turned upside down, resulting in a 
bushing resembling the petticoat design. 4 

A similar bushing is shown in Fig. 5, in which an- 
nular disks are used instead of cones. This design, 
although mechanically somewhat weaker, offers advan- 
tages in the manufacture. The assembly can be held to 
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Fig. 6—Small vitreous enamel bushings (The Vitroseal 
Corporation) for hermetically sealed circuit components. 
Seals may be color-coded by using colored enamel. 
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Typical Vitreous Enamel Composition for 
Sheet Iron Ground and Cover Coats 





Ground coat, Cover coat, 
percentage percentage 


Feldspar 30 32 
Borax 32 24 
Quartz 20 18 
Sodium carbonate < 
Sodium nitrate 4 
Fluorspar 5 
Cryolite oe 
Cobalt oxide 0.5 
Manganese dioxide 1.5 
Antimony oxide 


Ingredient 











2 In the mill 





| 
| 


Tin oxide 





Source: ‘‘Thorpe’s Dictionary of Applied Chemistry,’ 4th edition. 


closer tolerances because of normal surfaces. In both 
designs, it is desirable that the individual enamel layers 
have approximately the same capacitance (enamel thick- 
ness) in order to attain uniform voltage distribution. 
The bushing shown in Fig. 5 lends itself more readily 
to the use of temporary external spacers when sealing 
the disks together. The outer edges of the plates may 
be left free of enamel to provide for flashover in the 
case of surge voltages. 

Similar bushings may be used for transformers, cir- 
cuit breakers and for stand-off insulators. Enamel bush- 
ings have their greatest advantage in superior mechani- 
cal strength and ruggedness. Moreover, they can be 
welded to the apparatus casing thus eliminating gaskets 
or soft solder joints. 

A variety of mass-produced small seals for hermeti- 
cally sealed electrical and electronic components is 
shown in Fig. 6. Each seal consists of a lead-through 
center rod which is sealed to an annular flange. If de- 
sired, color coding is accomplished by mixing suitable 
coloring oxides into the enamel frit. The use of these 
vitreous enamel seals lies chiefly in the low- and me- 
dium-voltage field. For high voltages such bushings 
become large and rather heavy because of the increasing 
number of intermediate steel disks. 

Vitreous enamel may be used also as a dielectric 
coating material. It may be used, for instance, to coat 
the inside of oil circuit breaker tanks, transformer 
casings, etc. Enamel is inert to most liquids including 
oil; it thus prevents corrosion as well as insulates. 
Multiturn induction heating coils can be covered with 
an enamel suitable for application on copper. (2) 
Enamel permits close spacing of turns and work piece, 
and provides thin but sturdy insulation unaffected by 
water, acids and elevated temperatures. For special uses, 
acid-proof enamels can be obtained. 

Although the applications cited above underscore the 
usefulness of vitreous enamel for electrical insulation, 
it should be kept in mind that the selection of enamel 
is a process similar to the selection of glass. Thermal 
expansion, dielectric characteristics, reproducibility, 
strength and workability all play an important consid- 

(Continued on page 178) 
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Foster Machine Company 


URING the course of manufacture of textiles it 
is necessary at several stages to wind the yarn 
into or unwind it from a “package” or spool 

for use in subsequent operations. It is often desirable 
and sometimes essential that this winding be accom- 
plished at a constant yarn speed. There are two ways 
of attaining this condition: driving the yarn package 
on the surface or driving the package from a spindle, 
the speed of which is varied with package build-up. 
Yarn can be drawn from a free supply or from a con- 
stant-speed source. The latter condition necessitates 
maintenance of constant yarn tension. Other problems 
involving the lay of the yarn and control of helix angle 
need not be discussed here. 

Often it is not desirable to wind yarn while driving 
on the surface, due either to slippage encountered in 
high tension applications or to abrasion resulting from 
frictional contact on delicate yarn. Also, the package 
formation, particularly with continuous filament yarns, 
is difficult to control. Hence increasing attention is be- 
ing given to devise ways and means of winding yarn at 


oustant-speed Winding ., 





a constant speed on a spindle-driven precise winder. 
The spindle is driven at its highest speed at the begin- 
ning or small diameter of the package and speed js 
gradually reduced until the maximum diameter js 
reached. Yarn speed at the outside of the package deter- 
mines the maximum speed at which it can be taken off 
from the supply. This situation calls for some form of 
variable speed drive that will accurately reduce the 
speed of the spindle in proportion to the build-up of 
the yarn on the package. Speed must be controlled 
either by the package itself or a time cycle arranged to 
reduced speed inversely with package build-up. 

Where speed is controlled by package diameter, some 
form of follower, such as a roller, contacts the yarn and 
transmits a signal to the controlling means. It is essen- 
tial that this contact be as light as possible since often 
very delicate yarns are being handled and it is necessary 
to produce a fairly soft package. Many mechanical 
variable speed drives require entirely too much operat- 
ing force to permit their use for this type of control. 
One method of obtaining accurate yarn speed, using a 
very light signalling force on the package, is through an 
electronic control. 

Fig. 1 shows a winder driven by a Y2-hp General 
Electric Thy-mo-trol electronic drive, designated as type 
H-1, so-called “Low Cost” Thy-mo-trol. In this applica- 
tion, a small potentiometer is operated through a gear 


Fig. 1 (Left)—Spin- 
dle-driven precise 
winder in which 
speed variations are 
obtained by an elec- 
tronic drive receiving 
its signal control 
from diameter of 
package or spool. 


Fig. 2 (Right) — 
Closeup view of gear 
and _ pinion 
mechanism used to 
turn potentiometer 
2P to vary speed as 
the package builds 
up. Potentiometer 
IP is set by screw- 
driver slot control 
(with nut) below. 


sector 





See schematic, Fig. 3. 
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sector and pinion, Fig. 2, actuated by a guide or pressure 
roller bearing against the package on the opposite side 
of the traverse guideway. There is a large range of 
speeds available with this unit and by means of two 
potentiometers, the level of yarn speed may be set in- 
dependently from the variable speed of the package 
itself. 

The function of the electronic control panel is to sup- 
ply power to the armature and field of a d-c shunt- or 
compound-wound motor. Field voltage is fixed and 
speed control is accomplished by regulating the armature 
voltage supplied to the motor. Fig. 3 shows the elemen- 
tary diagram for the panel used with this winding ma- 
chine. Armature voltage is supplied by a half-wave 
rectifier using a type GL-5545 thyratron. Field voltage 
is supplied by a full-wave rectifier using a type 83 mer- 
cury vapor rectifier tube. Transformer 1T furnishes 
power for the filaments of the two rectifier tubes, plate 
voltage for the field rectifier, and voltage for the phase- 
shift bridge for controlling the output of the thyratron 
rectifier. Taps A-E on the primary of /T are provided 
so that the filament voltages may be established for 
average line voltage conditions. 

As soon as power is supplied to the panel, the shunt 
field of the motor is energized. The voltage across the 
field is unfiltered, rectified a-c. Resistor 7R and capaci- 
tor 1C act as a filter to supply a relatively smooth d-c 
voltage to speed control potentiometers 1P and 2P, 
which in turn are tied in with the phase-shift bridge. 
Potentiometer 2P is used to set the level of yarn speed, 
while 7P is connected as a rheostat and is operated by 
the roller bearing against the yarn package. 

Speed of the motor varies with armature voltage 
which is governed by phase control of the thyratron. 
This is accomplished by supplying the grid of the thyra- 
tron with a small a-c voltage (which is displaced 90 deg 
ahead of the line voltage by the phase-shift bridge con- 
sisting of 3S17T, 2C and 2R) and on which is super- 
imposed the variable d-c voltage secured from the arm 
of potentiometer 2P. This d-c voltage functions to shift 
the a-c voltage in a positive or negative direction and 
thus controls the point in the cycle at which the thyra- 
tron tube starts to conduct. 

Starting is accomplished by energizing contactor M 
through a push-button, size stop switches, and dropwire 
switches (not shown), which in turn energize relay 
CRI. Energizing the M contactor permits current to 
flow through the thyratron and the armature of the 
motor. If the arm of potentiometer 2P were connected 
directly to the phase-shift bridge (point 20), the motor 
would accelerate rapidly to the speed set by the potentio- 
meter, since the grid of the thyratron would be held 
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Build-up of the spool or “package” involves vari- 


able-speed spindle control and means of maintain- 
ing constant tension on light filament yarns. 


at a positive d-c potential with respect to its cathode and 
the rectifier would fire during the full half cycle of posi- 
tive anode voltage until the motor approached the desired 
speed. As the motor speed (as measured on the cathode 
of the thyratron by the back emf of the motor during 
the negative half cycle of anode voltage) approaches the 
desired speed, the thyratron will phase back so as to 
supply only the voltage required to carry the load. 
Should the load increase, the motor speed and corres- 
ponding back emf will tend to drop off and the thyra- 
tron will phase on to restore the motor to the preset 
speed. 

One of the important characteristics of a drive for 
use on this winding application is that it have a slow 
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Fig. 3—Elementary wiring diagram of electronic speed 
control used for winder pictured in Figs. 1 and 2. 
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tension on the yarn 
on this 16-spindle spool winder. 


start so that delicate yarns will not be broken. For 
this reason time-delay circuits in the form of resistors 
R10, R11, capacitors 4C, 5C, and relay CR2 have been 
added to the-standard Thy-mo-trol circuit, as indicated 
in Fig. 3. When contactor M and relay CR2 are de- 
energized, capacitors 4C and 5C are discharged through 
their normally closed contacts and point 20 is tied to a 
point slightly negative of point 7. When the starter but- 
ton is pressed and M and CR2 are energized, the poten- 
tial of point 20 will slowly rise along a double R-C 
charging curve to the potential established at the arm 
of the potentiometer 2P. By proper selection of con- 
stants of R10, R11, 4C and 5C the rate of acceleration 
of the motor is controlled to bring the speed to the 
required value rapidly without danger of breaking the 
yarn. Over a period of time capacitors 4C and 5C are 
discharged through the resistors R10 and R11. Normal- 
ly closed contacts CR2 and M short these capacitors so 
as to provide for a slow start immediately after a shut- 














15 20 25 30 35 40 45 50 55 60 65 10 
Torque, 0z-in. 


cd 
0 5 


Fig. 5—Modifications of speed-torque curves of capaci- 
tor-start torque motors obtained by introducing resis- 
tance in armature end rings. Code legend: 90-115, vol- 
tage; F—full rotor as manufactured, C—rotor cut to 
within 0.022 in. of punchings; 3-5, capacitance (mfd) 
in starting winding of torque motor. 


86 








down. In order to protect contact tips and increase the 
capacitor life, a small resistor is used in series with the 
normally closed M and CR2 contacts to limit surge cur- 
rents on discharge. 

The torque characteristics of this drive are the same 
for any speed, and it may be run at low speeds, such as 
50-75 fpm or up to 1000 fpm with this particular circuit, 
This type of control finds application not only in wind- 


‘ing fine synthetic yarns but also in heavy carpet yarns 


as well. The maximum speed at which winding can be 
done is determined by the rate at which the skein will 
pay off. Ability to obtain high speed at the start of the 
package results in a large increase in production per 
spindle as compared with ordinary spindle drives where 
the maximum yarn speed is obtained only at the finish 
of the package. 


Winding Yarn From Constant Speed Source 


The other basic constant speed problem is taking up 
yarn from a constant speed source. Here again, with a 
spindle-driven machine it is necessary that the spindle 
be reduced in speed as the package builds up. In this 
case control must come from the yarn itself or from a 
signal originating at the constant speed source. Since 
small variations in speed, which are always present, 
would cause either excessive or insufficient tension, it 
is essential that some provision be made in the takeup 
unit to provide for these variations. 

In order to provide for variations in yarn speed some 
slippage is necessary in the winder. For years the ac- 
cepted way of providing this slippage was to use mechan- 
ical friction or a slip spindle. Such devices are hard 
to control and the fluctuating tensions resulting do not 
produce a desirable type of package. 

One of the most successful ways of supplying slip- 
page to a winding spindle is to use an a-c torque motor, 
which is essentially a rotating magnet.* One such ar- 
rangement for taking up synthetic yarn on large diameter 
spools is illustrated in Fig. 4. On this 16-spindle spool 


* See “Stalled-Type Torque Motors for Holding and Resisting’, Exrc- 
TRICAL MANUFACTURING, August 1948, p. 110. 
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Fig. 6 — Constant tension 
winder driven by a capacitor 
torque motor controlled 
by dancer roll and reactor. 


Fig. 7—Test setup drive sketched in Fig. 6. S-type rolls at right, 
with control rheostats below, simulate a constant speed feeder 
source. Yarn tension is governed by voltage to torque motor set by 
variable voltage transformer seen below winding head at left. 


winder, each spool is driven by a %o-hp split-phase 
capacitor type motor in which the resistance of the arma- 
ture has been increased by turning down the end rings 
so as to obtain a more nearly straight line speed-torque 
characteristic. Fig. 5 shows a comparison of speed 
torque curves of conventional armatures and the effect 
of increased resistance in the end rings. Typical torque 
curve for this type of motor makes a wide backsweep as 
the speed is reduced so that the torque available for 
drive does not follow a straight line (F Curves). Turn- 
ing down the end rings flattens these curves as shown by 
the C curves. If the speed of the motor is determined in 
relation to the yarn speed so that the operating points are 


Yarn Tensiometer Uses Magnetic Strain 


OR obtaining accurate quantitative data on ten- 

sion conditions in textile spinning, a new instru- 
ment, called a “yarn tensiometer,” has been developed 
by General Electric special products division. It meas- 
ures and records tension of yarn as it is wound on bob- 
bins, enabling a firm, uniform package of yarn to be 
produced. 

The equipment consists of a shaft mounted in ball 
bearings and bolted to the frame in place of the 
threadboard, a flexible armature strip connected to 
the shaft, two coils or strain gages forming a bal- 
anced circuit on either side of the armature strip, 


and a power supply. The tensiometer yarn guides re- * 
place the regular yarn guides on the machine. Any | 


pressure on the yarn guides tends to rotate the shaft 
causing the armature strip to bend. In bending, the 
armature is moved away from one coil face and 
nearer to the other coil face, thus upsetting the bal- 
anced circuit. This unbalanced current, which is a 
measure of yarn tension, is fed to a photoelectric re- 
corder or some other type of recorder of suitable 
sensitivity. 

Normally, the unit is used measuring ten ends at 
once, but the tensiometer can function using only one 
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on a fairly flat portion of the curve, constant-torque 
characteristics will result, and the level of torque may 
be varied by changing the voltage to the motor. (Note 
difference beween 90 and 115 volts.) 

In the drive pictured, some of the larger yarns re- 
quired up to 150 grams tension. This was obtained by 
applying about 90 volts to the motor. It is obvious that 
if the torque remains constant the tension will slack off 
slightly as the package builds up. This is desirable since 
it prevents bulging. In winding some of the finer counts 
of yarn only 30 to 40 grams tension was found neces- 
sary. This tension was obtained very accurately by 

(Continued on page 174) 


Gage 


end for gathering data on traveler or individual 
spindle performances. Ranges of sensitivity are readily 
adjustable by moving the coils closer to or farther 
from the armature; or by adjusting the stiffness of 
the blade itself. 





Yarn tensiometer for textile spinning frame. Flexible 
armature is shown between balance magnet coils. 
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Snyder Tool & Engineering Co. 


Ranney Refrigerator Company 
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A selection of readers’ new products 





Fruit Juicer 
Molded urea formaldehyde 


plastics was selected for the 
housing for better appear- 
ance and lower final cost. 
Perforated stainless strainer 
is oscillated to increase flow 
of juice; porcelain reamer 
geared to a 115-watt induc- 
tion motor. Housing is Bee- 
tle, molded by Breyer Mold- 
ing Corp.; appearance de- 
sign by company engineers. 


Compact, Low Cost Refrigerator 






Increased 
Automaticity 


Five functions on this 
geneva - indexed auto. 
matic cycle machine are 
separately motor driven 
with interlocking con. 
trols, timers and limit 
switches designed to 
leave the operator only 
loading and unloading 
functions. Multiple drill 
heads mounted on hy. 
draulically operated 
slide units. Spindle mo- 
tors are 10 hp, hydraulic 
drive 3 hp, coolant 1 hp 
—all are squirrel-cage 
induction motors with 
normal starting current 
and torque. 





Chicago Electric Manufacturing Co. 


With same floor space as a pre-war 5 cu ft box, this 
new refrigerator provides 8 cu ft total interior vol- 
ume (7.5 cu ft NEMA rating) with 14 sq ft of shelf 
and floor area at a selling price of $239.50. All stand- 
ard features including two-coat enamel over bonderized 
steel, external adjustable hinges, plastics inside door 
panel, extruded ethyl cellulose throat moldings, one- 
piece door gasket, interior light, anodized aluminum 
frozen food compartment. Interior is finished in chip- 
proof enamel over zinc-coated and bonderized steel. 
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Descriptions are invited 
of new products that 
embody significant developments 


in performance, application 
and appearance 
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Four-Beam Oscillograph 


Developed specifically for testing of 
electrical equipment this cathode-ray 
indicator can display four related or 
unrelated phenomena simultaneously __ é ie. 
on a single screen. Cathode-ray tube Allen B. DuMont Laboratories, Inc. 
contains four independent guns with separate horizontal base. Independent intensity and focus controls for each 
amplifiers for each. Designed for use with a moving-film channel are on front panel. Selector switches permit choice 
oscillograph camera with film motion providing the time _ of either conductive or capacitive imput coupling. 





Hair Dryer and Air Circulator 


Constant speed centrifugal fan driven by a 2750-rpm 
two-pole induction motor delivers 175 cu ft per min 
through a two-heat resistance element inside case. Intake 
at side, outlet at end; heated air temperature (12 in. from 
outlet) is 103 F with 600 watt input, and 134 F with 
1200 watt. Separate switches on top for motor and heat- 
ing element. Finish is baked enamel with chrome-plated 
trim. Overall height 9 in., length 11 in. 


Mimar Products Inc. 





Photographic Products, Inc. 


Solenoid-Operated Recording Camera 


For scientific, industrial and engineering development 
uses, this remote control camera is completely auto- 
matic in operation. Closing an external contact initi- 
ates a cycle that first energizes a solenoid to open and 
close shutter; then opens shutter control circuit and 
supplies power to a small motor built into the film 
magazine that advances fresh film; at end of film ad- 
vance circuit to shutter solenoid is restored. Record- 
ing chamber built into film magazine automatically 
exposes identifying or other data on edge of film. 
Built-in contacts on shutter solenoid control flash 
lamps, counters or timers. Operates from 120-volt a-c. 
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Redesigned Dry Printer 


New model white-print machine for exposing and 
dry developing incorporates a new light source— 
a high pressure mercury tube rated at 60 watts per 
in. which permits printing speeds up to 18 ft per 
min for synchronization of printing and developing 
speed. Mercury tube is fed by a constant Voltage 
transformer to improve tube life and performance 
under varying line voltages. New cooling system 
for printing lamp maintains constant temperature 
along entire length of tube. C. F. Pease Company 
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Staplex Company 






Power Driven Stapler 


a 


Insertion of work trips switch supplying power to 
a solenoid that operates the stapler, leaving oper- 
ator’s hands free to position work. Stapling action 
is constant, assures proper operation independent 
of the operator, and is faster than manual methods. 
Switch designed to insure single operation; adjust- 
able by knob at side to position staple in relation 
to forward edge of work. Staples reloaded from 
front of machine. Cast aluminum alloy housing 
encloses all operating parts; finished in black wrin- 
kle. Base supported on rubber cushion feet. 
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Portable Audiometer 


Battery-operated audiometer designed for use in 
schools for screening tests of hearing weighs only 
12 lb including accessories. Designed to measure 
hearing ability over normal frequency range and 
also at frequencies up to 8000 cycles in octave steps. 
Range is 70 db in 5-db steps from 6-db hearing loss 
up to 10 db above normal threshold. Separate con- 
trols for intensity and frequency are direct reading 
and independent. Battery life is 300 hours under 
normal intermittent use, with circuit designed to 
hold calibration constant within 2 db. Headset 
includes one dummy earphone to exclude noise from 
ear not being tested. Sonotone Corp. 
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Flatplate Ironer 


Redesigned ironer has a single 1575-watt 
heating element and thermostat designed 
to hold uniform temperature over the en- 
tire aluminum shoe. Pressure for ironing 
is provided by a Thrustor unit delivering 
fixed pressure regardless of thickness of 
work, and instant release if power fails. 
Ironing surface is supported on a steel 
screen permitting escape of steam which 
condenses in the supporting aluminum 
casting and collects in a glass jar. Finish 
\ is white baked enamel with satin finish 
aluminum shoe cover. General Electric Co. 
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Pratt & Whitney Div. 
Niles-Bement-Pond Co. 


Automatic Piston Gage 


Nine critical dimensions of an automotive piston are 
checked simultaneously using three gaging mediums. 
Operator places piston on automatic loading mechanism 
which draws the part into the gaging position where di- 
mensions are checked, and then returns piston to loading 
position. In the gaging position green lights indicate un- 
dersize and red lights oversize for six dimensions by 
multiple contact heads; skirt taper and diameter are 
measured on Electrolimit units with dimensions shown 
on indicating instruments; an air gage indicates diameter 
of piston pin hole. 


Cory Corporation 





Eleetrice Coffee Brewer 


Completely automatic vacuum-type coffeemaker with 
metal bowls has bimetal thermostat to control water 
temperature, brewing time and warming heat. En- 
closed two-heat element is mounted in plastics base 
to which lower bowl is attached. Cam at hinge on plas- 
tics cover breaks seal for easy removal of top bowl. 
Both bowls satin finished aluminum; removable at- 
tachment cord. Designed to sell under $20. 
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Private Plane Radio 


Receiver and transmitter combines usual low 
frequency with six UHF channels in a Single 
package, with two-band low frequency re. 
ceiver for broadcast, range and tower com. 
munication. Special switch changes from 
radio range to tower frequency without 
changing dial setting. Receiver has noise. 
limiter circuit to improve reception through 
heavy static, and a built-in interphone sys. 
tem. Mounted on the instrument panel js 
the receiver and UHF transmitter; beneath 
panel is the low frequency transmitter and 
power supply. General Electric Co, 





TODAY'S PRODUCT DESIGNS 


Electric Garbage Burner 


Heating element mounted over grate (above 
ash pit) dehydrates and burns garbage and 
rubbish. Air inlet is in base and through 
channels in sides to top of combustion cham- 
ber: then down to flue entrance at grate level. 
Contents heated by element are dried and 
then burned. Adjustable timer on front of 
case controls 950-watt heating element. Baked 
enamel finish in red, white or green; 32 in. 
high, 20 in. wide and deep. 


Electrocap Mold Company 





Independent Pneumatic Tool Co. 


Pertable Electric Saw 


Die-cast aluminum housing for this 10-in. portable saw 
has steel inserts for bearing supports and thread in- 
serts. Safety switch provides protection from acci- 
dental starting. Motor mounted with axis parallel to 
saw shaft, drives saw through step-up gearing, giving a 
free saw speed of 2750 rpm. Ventilating air from motor 
directed to blow sawdust away from cutting line. 
Grease sealed ball bearings used throughout. 





ELECTRICAL MANUFACTURING 






Commercial Vacuum Cleaner 


In designing the added capacity needed for this new 
commercial vacuum cleaner, similarity with the domestic 
model was retained. Dirt capacity was increased to four 
times that of the home model, swivel ball bearing casters 
were added and a 10-ft hose supplied. All steel parts are 
bonderized and finished with two coats of Hammertone 
baked enamel. Disposable paper filter, blower design and 
3,-hp 16,000-rpm motor are unchanged. Protective rub- 
ber bumper encircles base. Appearance designed by Carl 
Meyerhoefer, company industrial designer. 















Lewyt Corporation 










Counter Kitchen 


Designed for individual soup service, this min- 
iature kitchen is made of stainless steel with 
two fixed-interval electric timers that disconnect 
power to heating elements in plugged-in con- 
tainers. End of heating period is indicated by 
bell and position of timer handle. Appearance 
design by Milwaukee Industrial Designers. 











Geuder, Paeschke & Frey Co. 















Vibrator Hair Brush 


Alternate rows of bristles in the removable brush 
head reciprocate in opposite direction at 1750 
strokes per min, driven by a small universal motor 
running at 22,000 rpm. Motor, reduction gearing 
and driving linkage are encased in gray molded 
phenolic housing to which the brush head is at- 
tached by a snap pin. Brush consists of four slides 
connected in pairs to driving links; slides are 
molded nylon to withstand wear and sterilization. 
Styled by Lurelle Guild. Hershey Manufacturing Co. 
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Application possibilities 


hysteresis Lorque devices 


YSTERESIS torque devices have accurate con- 
trollable torque which is substantially constant 
with speed and, because of the absence of me- 

cnanical friction, there will be no change in torque due 
to wear and no differences such as would exist between 
static and sliding friction. They should be particularly 
suitable for use with the smaller torque ratings and will 
be practical in sizes from a few gram-centimeters up- 
ward. 

The idea of utilizing forces produced by magnetic 
hysteresis effects is old but is not well understood. 
Motors have been made that operate on this principle, 
but they have been limited to small sizes. Timing 
motors are the best examples.’ However, up until re- 
cently designers of such equipment were handicapped 
by the limited variety of materials available for this 
purpose. 

In the past few years tremendous strides have been 
made in the development of high-energy permanent 
magnet materials suchas Alnico and Cunico, and their 
availability has brought about a change in thinking re- 
garding the practical application of this phenomenon. 
These new permanent magnet materials have several 





1See “Flea Power Industrial Synchronous Motors,’’ A. B. Poole, Exec- 
TRICAL MANUFACTURING, January 1949, p. 74. 


outstanding advantages when compared to older ma- 
terials. They are extremely stable and the energy ayail- 
able per unit volume is as much as ten times ‘greater 
than that obtained previously. Various materials avail- 
able offer a wide range ot choice in properties such as 
coercive force, residual induction, permeability, and 
electrical resistance. 

Before the recent war, development of a line of 
small tachometers and similar instruments by the Gen- 
eral Electric Company led to the study of torque pro- 
duced by hysteresis forces. It was found that with the 
new permanent magnet materials a relatively high 
torque in comparison to the size of the device could 
be produced. Application of hysteresis forces to some 
old problems lead to a series of new devices, among 
them being instruments for checking the torque set- 
tings of other clutches and the friction of gear trains; 
brakes and clutches for controlling the tension of fine 
wires and thread, for determining the torque-speed 
curves of small motors, and for use as low-inertia driv- 
ing elements. Particularly, control of tension on yarn 
in textile processing machinery was given fresh con- 
sideration, and the unique advantages of the hysteresis 
torque principle for this purpose immediately became 
evident. The success of a number of devices developed 


Fig. 1 (Left)—Early experimental constant-torque hysteresis clutch employing Alnico 5 magnets parallel to shaft. Fig. 2 
(Right)—-Elements of hysteresis torque device: (1) hysteresis element, (2) poles pieces, and (3) energizing magnets. 
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loads, for shock absorption where quick response is required, as over- 
load clutches and for variable speed output from constant speed motors. 


W. L. BUTLER 


Control Engineering Divisions 
General Electric Company 


for special applications to textile machinery has opened 
up the field of application to such an extent that de- 
vices designed for general application can be expected. 

Basically, these devices consist of a hysteresis mem- 
ber located in the magnetic field produced by one or 
more exciting magnets. An early sample comprised 
Alnico 5 magnets arranged parallel to the shaft and a 
disk of Cunico attached to the shaft and rotating be- 
tween them, Fig. 1. Angular displacement between 
the magnets and disk produces forces that cause the 
driven member to follow the driving member. Source 
of these forces is the energy required to drive the 
hysteresis material through its hysteresis loop, the 
energy available being proportional to the area of the 
loop. Materials classified as permanent magnet mate- 
rials have, in general, hysteresis loops of larger area 
than other magnetic materials, and therefore, are emi- 
nently suitable for a hysteresis element. Development 
of excellent new permanent magnet materials has been 
of considerable value, as the selection of materials with 
suitable characteristics is the key to the success of these 
devices, as well as proper design of the magnetic com- 
ponents. Likewise, the variety of new materials permits 
the choice of one which can be effectively used for the 
exciting magnets. These must produce flux densities 


Fig. 4—Low-torque hysteresis tension unit with built- 
in pulley and shaft mounting for light yarn tension. 
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Newly developed drive components can serve as retarding devices for 
control of tension in winding, for measurement of torque and friction 


F. R. SIAS 


Meter & Instrument Divisions 


high enough to approach 
saturation of the hysteresis 
material if maximum torques 
are to be produced. 

Electromagnets can be 
used for the exciting mag- 
nets and there are applica- 
tions where they would be 
preferable, but the simplic- 
ity of permanent magnets 
makes them ideally suited 
for most applications. The 
requirements of wiring, 
switches and slip rings are 
a strong argument in favor 
of permanent magnets 
where they can be used. 

The experimental clutch shown in Fig. 1 had several 
outstanding operating characteristics which excited a 
great deal of interest. One was the extremely smooth 
“feel”. No jerkiness, such as is characteristic of friction 
clutches, was discernible. Torque was quite high for the 
size and was practically independent of slipping speed. 
The actual variation was an increase of about 1 per cent 
as the slipping speed increased from a few revolutions 
to 4000 rpm. Maximum torque was about 60 gram- 
centimeters, and by increasing the magnet air gap, this 
torque could be reduced to the bearing friction as a 
lower limit. 

Fig. 2 shows the arrangement of the principal parts 
of a torque device in which the hysteresis element J is 
in the form of a ring which rotates between the pole 
pieces 2 of energizing magnets 3. In this design the 
energizing magnets are mounted in the housing (not 
shown), and the hysteresis ring, with the disk on which 
it is mounted, is secured to the shaft. In the smaller 
sizes the hysteresis member would take the form of a 
disk rather than a ring. 

One modification of the design shown in Fig. 2 has 
energizing magnets on only one side of the hysteresis 
member, with a return path for the flux provided by 
a soft steel ring or disk in intimate contact with the 
other side of the ring. 

A design in which the hhystieele member is a sleeve 
mounted in the housing and the energizing magnet a 
multi-pole rotating member mounted on the shaft is 


Fig. 3—Developmental 


model of hysteresis 

torque device built into 

tensioning spindle for 
textile winder. 
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shown in Fig. 3. In this example the housing itself acts 
as a return path for the magnetic flux. 

Modifications of the above designs can be made in 
which either member can be made to rotate with the 
other fixed or with both members rotating at the same 
or at different speeds. Fig. 4 shows a device of very 
low torque similar in design to the modified form of 
Fig. 2, except that the shait serves as a mounting 
means and the rotating portion is in the form of a pulley. 

To match varying conditions of the particular appli- 
cation, most hysteresis devices require some degree of 
adjustment of the torque as a preliminary setting. In 
the design shown in Fig. 2, this can be accomplished by 
changing the angular relation between the two energizing 
magnets or by varying the air gaps between the pole 
pieces of the magnets and the hysteresis ring. For the 
type shown in Fig. 3 adjustment is effected by moving 
the magnetic rotor along its axis, thus changing the 
amount of hysteresis material acted upon by the energiz- 
ing magnets. 

In Fig. 4, a soft steel “shorting” bar can be seen on 
the opposite side of the energizing magnet from the 
hysteresis member. By rotating this bar with respect 
to the magnet, a controllable leakage path is provided. 
When the shorting bar is in line with the magnet and 
in contact with it, a low reluctance path is provided 
for the flux so that the value of flux remaining to pass 
through the hysteresis member is greatly reduced, thus 
lowering the torque. 

When it is desired to vary the torque continuously 
while in operation, direct linkages with the machine in 
which the device is incorporated can be made to pro- 





Fig. 5—Hysteresis torque device can be seen under 
each spool on this magnet wire coil winding machine. 
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vide motions necessary to accomplish the adjustments 
described above. This is done on the device shown in 
Fig. 3. 

Another method of providing adjustment, either as 
a preliminary setting or as a continuous adjustment, is 
to provide small electromagnets working in conjunction 
with the permanent magnets to control the effective 
flux by varying the current through the coils. These 
can be in the form of small coils around the pole pieces 
of the exciting magnets, arranged to “buck” or “boost” 
or in the form of additional magnetic poles. This method 
is particularly adapted for continuous automatic ad- 
justment since the electromagnets can be easily con- 
trolled by various automatic means, providing an ef- 
fective micrometer control. 


Hysteresis Devices Have Elastic Feel 


Torque available from a properly designed hysteresis 
brake or clutch is extremely smooth due to the fact 
that there are no rubbing parts or other sources of 
friction, except the small amount present in the bear- 
ing. Such devices have a characteristic elastic feel when 
rotated slightly by hand. For instance, when the shaft is 
turned slightly and then released, it reverses direction 
and tends to move backward toward its initial position. 

When permanent magnets are used as exciters, a 
relatively small angular displacement produces torque, 
and it can therefore be said that torque is available at 
zero speed. Variation of torque with speed is small; 
the degree depends upon the design and on the ma- 
terials used for the magnets and hysteresis element. 
Torque produced by eddy currents is one source of 
variation and windage of the rotating parts is another. 
Both of these forces cause the torque to increase with 
speed. There are also factors of an unknown nature 
that cause an increase of torque with speed. All of these 
factors combined may produce a torque increase in 
the order of 1 per cent for a 4000 rpm change in slip- 
ping speed as previously indicated for the clutch of 
Fig. 1. A much larger clutch of 1800 gram-centimeter 
torque of the same general design may have a 100 per 
cent increase for the same speed change. Combining 
hysteresis and eddy current torque will produce speed- 
torque characteristics of a wide range of values. Spe- 
cially designed clutches may actually decrease in torque 
as speed is increased. 

Energy absorbed in a brake or clutch of this type is 
converted through magnetic means into heat, and the 
dissipation of this heat must be given consideration. 
In extremely small sizes the physical proportions of the 
design make this problem negligible, but its importance 
increases with size. When torques are required in a 
limited space, the device can be fan or water cooled, 
the former method being preferable because of its 
simplicity. 

Torque devices with permanent magnet excitation 
are especially suitable for applications where some slip 
between the two members is always required. In tex- 
tile machinery? there are a number of such applica- 
tions where it is desired to hold threads and yarns 
under tension during winding and twisting operations, 
and the same is true of wire processing machines. By 
mounting a pay-off spool on a spindle to which 1s 
coupled a hysteresis brake, the yarn or wire is kept 





2See also “Constant Speed Winding of Textile Yarns”, beginning on 
p. 84 of this issue. 
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Fig. 6—To avoid wire breakage, a hysteresis clutch is 
used in the drive of this enamel cleaning eraser. 


under tension at all times. Proper design of the brake 
makes it possible to absorb the momentum of the spool 
and spindle on decelerating, thus providing tension even 
after the machine is brought to rest. 

The device shown in Fig. 4 is used to hold tension 
on very small yarns in a warper, where a large num- 
ber of strands are wound from individual spools onto 
a large spool, or beam, in preparation for the weaving 
operation. The retarding tension provided by this model 
can be varied from 2 to 10 grams. Fig. 5 shows an 
application of these devices to magnet wire coil wind- 
ing machines. 

Control of yarn or wire tension can also be accom- 
plished by the use of a hysteresis clutch as contrasted 
with a brake. Generally, the linear speed of the yarn 
is kept at a constant value, which means that the ro- 
tational speed of the winding spindle decreases as the 
spool becomes full, whereas the torque required to hold 
constant tension increases. With the hysteresis clutch 
driven by a constant speed motor, the slip of the clutch 
changes in the same direction as the required torque, 
so that eddy current torque can be combined with hys- 
teresis torque in order to provide automatic compensa- 
tion. 

In the machine shown in Fig. 6 a clutch is used to 
drive a small eraser for cleaning enamel from fine 
wires prior to soldering. Torque is adjusted so that 
there is no danger of breaking the wire if the pressure 
applied against the eraser is too great. In the photo- 
graph the clutch is the cylindrical object between the 
motor and the bearing block. 

Fig. 7 shows a hysteresis clutch used in a special 
torque limiting device for inspection of demand meter 
mechanisms. The clutch magnets and disk may be seen 
through the opening in the top of the case. Clutch is 
set at a fixed torque value, and if it drives the register 
mechanism through its required operation, the register 
is satisfactory. 

Clutches used for the absorption of load irregularities 
and other types of overloads can be made on the hys- 
teresis principle. Two types of such applications are 
motor-operated valves and doors. With a clutch of this 
type, a constant-speed motor can be used with no danger 
of overloading it even when power is not removed from 
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Fig. 7—Test setup for watthour meter registers employs 
a_ hysteresis clutch as a torque limiting device. 


the motor until after the valve or door is fully seated. 
Clutch applications where variable speed from a con- 
stant speed motor is desired definitely call for electro- 
magnetic control, however, as do some types of con- 
trollable torque brake applications. 

The lower torque limit of hysteresis brakes and 
clutches is governed largely by the type of bearings used. 
It is not desirable to attempt to produce torques so 
low that these variables in bearing friction will upset 
the torque characteristics desired. 

The practical upper torque limits have not yet been 
determined, but it should be kept in mind that where 
considerable slip is desired or is likely to occur, the 
problem of heat dissipation becomes an important fac- 
tor in determining the physical size of the device. OO 0 


Electronic Towel 


Incorporating an infra-red heat source, an ultra-violet 
germicidal lamp, a blower and a photoelectric switch, a unit 
called an “Electronic Towel” has been designed by the 
Electronic Towel Corp., New York. Measuring 26 x 14% x 11 
in., and finished in baked enamel, this unit may be plugged 
into any circuit; is capable of drying and sanitizing hands 
in less than 30 sec. Wet hands placed in the horizontal open- 
ing initiate cycle by interrupting light beam to photocell. 
Ultra-violet lamp can be left on steadily or to operate with 
infra-red lamp. Electronic counter tallies number of drying 


operations performed. Current consumption when drying 
is 8 amp. ood 
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Multiple-cirouit connectors 


For removal and replacement of circuit components, mul- 
tiple-conductor connectors reduce wiring and assembly cost, 
eliminate errors in wiring, and simplify service mainten- 


ance. Here are the types available for designed-in-service. 





RIMARY purpose of multiprong connectors isto ment on location. Portability considerations limited the 

Pp disconnect and connect a number of electric cir- weight and size of the various components so that sec- 
cuits rapidly and conveniently. Until the advent _ tionalizing was necessary. To reduce hook-up and tear- 

of such connectors the job of wiring, assembling and down time a quick disconnecting means was required 
testing a number of circuits simultaneously was an nd, to meet this need, a relatively heavy multiprong 
arduous task and the chance for an error in reconnect- | connector was developed that was rather clumsy in com- 
ing was great. Multiprong connectors in electrical equip- parison with modern connectors. Later this type of con- 
ment perform this fundamental function so simply that nector was adopted by the aircraft industry to simplify 
the need for skilled personnel is eliminated, and costs wiring and servicing problems. The integration of the 
are reduced in wiring, assembly and test operations. connector in aircraft focused attention on weight, vibra- 
Among the first applications for multiprong connec- _ tion strength, effect of environment, fire and interference. 
tors was the motion picture industry where connectors These special and urgent needs brought about the devel- 
were used to simplify setting up their electrical equip- opment of a whole new series—the AN type—character- 


ized by light weight and small size. While most uses in 
electrical equipment impose less severe requirements 
than in aircraft, the same fundamental needs are pres- 


NOMENCLATURE ent. Through sectionalizing a product into major sub- 
assemblies connected electrically by multiprong plugs 

ee ee ee Seed © Gree the various parts and receptacles, costs are reduced in wiring, assembly 
of a multi-prong connector the following definitions have pracies, ee oe ’ 
been established by AN specifications and adopted by 


the manufacturers. 


Connector consists of a receptacle and a plug. 

Receptacle is that part of the connector which normally 
is made part of a fixed assembly. It consists of a 
shell and a pin or socket insert assembly, and is 
designed to receive and couple with the plug. 

Plug is that part of the connector which normally is the 
removable part of an assembly. It consists of a shell 
and a pin or socket insert assembly. It may also contain 
an adapter to adapt the shell to take standard AN 
fittings and to permit access to the solder wells. 

Shell is that part of the connector which houses the insert 
assembly. 

Insert is that part of the connector which holds the con- 
tacts in their arrangement and electrically insulates them. 

Contacts are those parts of the connector which join to- 
gether single conductors. A pair consists of a pin and 
socket, either one located in the receptacle and the 
other in the plug. 

Insert assembly consists of the pin or socket contacts Mounted on the rear of the removable chassis for this 
assembled in their insert. Motorola railroad transmitter is a 21-conductor Jones 


plug engaging a _ receptacle mounted on the rack. 
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Recent modification of the Edison Voicewriter incorporates a control for telephone recording and a six-conductor Cannon 
plug which is inserted in a receptacle on the Western Electric recorder unit. The telephone equipment, shown at the left 


with the cover removed, is separately and permanently installed, and the recorder then connected to it by the user. 


and inspection operations as well as in field maintenance. 

Recent trends to smaller, more compact connectors 
have been pushed along by the requirements of minia- 
turization. Here the mere physical size of the com- 
ponents makes wiring virtually impossible so that multi- 
prong plugs and connectors are necessary if space is to 
be held to a minimum. In many of these applications a 
polarized base is provided on the chassis to take the con- 
nector on the relay, condenser, oscillator, choke, filter, or 
similar unit so that the unit can be inserted and removed 
easily. 

Even though aircraft and miniature equipment appli- 
cations are the most glamorous, multiprong connectors 
by no means are limited to these two fields. The advan- 
tage of providing firm, positive contact and quick dis- 
connect in from one to 100 or more circuits is utilized to 
good advantage in almost every field. Communication, 
radio, television, control, laboratory, medicine, power, 
welding, transportation, mining, marine, motion picture, 


and heavy equipment—all have profited by the use of 
multiprong connectors. Varying requirements in these 
applications have brought modifications to meet their 
specific demands, and as a result there are veritably 
thousands of types of multiprong connectors now avail- 
able with myriad combinations of arrangement, number 
and size of contacts. 

In the following discussion of various types, their 
ratings, special features of construction and typical ap- 
plications, the standard nomenclature adopted by the 
industry is used. These definitions as incorporated in 
AN specifications are given in the accompanying box. 

Electrical characteristics affect the size and shape of 
multiprong connectors. Standard types cover the entire 
electrical field from small compact connectors for elec- 
tronic circuits to heavy-duty power types. One manu- 
facturer, for example, has a 60-pole connector commer- 
cially available for 80,000 volts and 1500 amp. 

Contact size corresponds to the wire size it is connect- 





Pyle-National connector for power circuits will both carry and interrupt 100 amp at 600 volts, a-c. Male and female con- 
tacts each have insulating housings that telescope into each other, and each pole has its own arc-trapping chamber. Plug is 
Polarized by a key on housing as well as one contact turned at 90 deg. When plug is removed, hinged lid closes receptacle. 
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ing. Neglecting the special types such as iron and con- 
stantan contacts for thermocouple applications and 
coaxial contacts for radio antenna and high frequency 
applications, contact pins are made of brass in the small 
sizes, and leaded or tellurium copper in the larger capac- 
itors. Spring sockets are usually bronze or beryllium 
copper. Contacts usually are silver-plated except where 
the connector stands open most of the time; where a 
low and constant contact resistance must be maintained, 
gold-plated pin and sockets may be used. 

Even though the contact is identified by the number 
size of the wire it is connecting, the size of the pin is 
greater, as shown in Table I based on AN specifications. 
This table also points up some other interesting features 
of connector design. Although connector specifications 
are available for every wire size, only the even sizes are 
listed, and connectors step up in size only for each four 
wire sizes. This practice was adopted to reduce the 
number of connector combinations and simplify inven- 
tory problems. ; 

Table I also shows that the smallest pin diameter is 
%46 in—a size determined by mechanical strength. 
Smaller pins are too flimsy and delicate, and reducing 
the pin diameter below 4g in. does not permit a material 
reduction in the overall dimensions of the connector. 

Size, shape, and design of the pin and socket are 
limited further by the maximum voltage drop across a 
pair of contacts, as set up in the AN standards. The 
average connector is approximately 2% in. long. The 
voltage drop in a copper wire 2% in. long carrying rated 
current is 2.5 millivolts. If the wire were brass instead 





Heavy currents and high voltages require special construc- 
tion. Cannon AN connector (above left) has one 200-amp 
200-volt contact and three 25-amp contacts. Large con- 
tacts and split shell both removable for soldering leads. 
Amphenol 36-contact connector (below) makes all elec- 
trical connections to the engine on the Navy’s twin-jet 
Banshee fighter. Two of the heavy contacts carry 1000 amp 
initial starting current, and the other two are 300 amp 


100 








of copper the drop would be approximately 10 my— 
the value of the AN standard drop in multiprong con- 
nectors. Hence the AN standards compel the connector 
manufacturers to use the best spring material for the 
sockets, and careful manufacturing control to meet the 
standard. 

Another figure given in Table I appears, on the syr- 
face, to be contrary to good practice. In the last column 
the maximum instead of the minimum separating force 
is established. At first glance the contact pressure would 
appear to be a function of the separating force so that 
the minimum instead of the maximum force should be 
specified. However, the separating force becomes critj- 
cal in the multiprong connector having a large number 
of contacts. At 2 lb per pair of contacts, the force 
needed to close or open a 100-prong connector is in the 
neighborhood of 200 Ib, which may have to be applied in 
an awkward, cramped position. Hence, various means 
of increasing the mechanical advantage and facilitating 
the separation of the connector are employed. 

Where the total force required is small, the ordinary 
friction type can be used with the total force exerted by 
the operator. For heavier forces, a threaded type em- 
ploys a fine thread which forces the two halves apart 
slowly as it is unscrewed. The action of the center post 
type is the same but requires the use of a screwdriver or 
wrench. Latch type provides a positive lock which pre- 
vents the connector from opening inadvertently, and a 
cam-and-lever design provides a convenient means of 
breaking the contacts so they can be separated more 
readily. The bail and gear type carries the cam and lever 


28 volts. Three of the circuits are for thermocouples, others 
for power, control and indicating circuits. Watertight Hessel 
connector (above, right) rated at 500 amp 440 volts. Brass 
contacts and pins are both split for spring action, and in- 
sulation is impregnated hardwood. In the Anderson con- 
nector (below) additional auxiliary contacts provide 4 
safety control circuit making after and breaking before 
main contacts. Connector designed for 100 amp at 500 volts. 
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type to its ultimate conclusion. Even more complicated 
it permits the complete separation of the pin and socket 
without applying a direct pull. The type to be selected 
depends entirely _upon the application, the force re- 
quired, the accessibility of the connector and the number 
of times it must be opened throughout its useful life. 


Factors Affecting Voltage Rating 


In addition to the amount of current to be carried the 
size of the connector is influenced by the voltage for 
which it is designed. This indirectly is influenced by the 
type of service anticipated. The voltage rating is con- 
trolled by: mechanical spacing of the contacts, surface 
creepage path between adjacent contacts of opposite 
polarity along the surface of the insert, atmospheric 
pressure, and presence of moisture or other foreign 
matter. 

Voltage breakdown invariably occurs along the sur- 
face of the insulator so that mechanical spacing of the 
contacts is of lesser importance than the creepage dis- 
tance. Even though breakdown seldom occurs through 
the dielectric material of inserts the type of material is 
of some importance. The experience in high altitude 
aircraft proved that changing the material of an insert 
from phenolic to melamine without altering the physical 
dimensions materially increased the breakdown voltage 
thereby permitting the operating voltage to be increased 
accordingly. 

Ionizing potential of air steadily decreases with pres- 
sure so that lower air pressures require greater spacing 
and creepage distance between contacts for the same 
operating voltage. This is particularly important in air- 
craft applications because the air pressure at 40,000 ft. 
is approximately one-quarter that at sea level. In addi- 
tion, increased ultraviolet and gamma ray radiation at 
high altitudes further decreases the ionizing potential. 

Moisture or conducting material on the surface of the 
insert between the contacts in effect reduces the creep- 
age distance and causes flash-over. Hence special con- 
nectors must be used for such applications so that the 
surface of the dielectric is protected or the creepage path 
is sufficiently long to prevent flashover at the working 
voltage under these conditions. 

Among common electrical components multiprong 
connectors are unique in that most types are not sub- 
mitted to the Underwriters’ Laboratories for approval 
and only infrequently is the design influenced by Under- 
writers’ requirements. In fact, the AN specifications 
probably have influenced connector design much more 
than the Underwriters’. Usually the physical separation 
and creepage distance between contacts is ample to 
meet safety requirements and the influence is found in 
special features. One is the protecting skirt for the plug 
prongs to prevent shock when a connector, wired with 
the prongs on the hot side of the line, is in the open posi- 
tion, In addition to reducing the shock hazard, this skirt 
protects the prongs from mechanical injury, reduces the 
danger of grounding when the connector is discon- 
nected, and acts somewhat as a guide in engaging the 
connector. Also the Underwriters’ require that the skirt 
shall be long enough to engage the receptacle before the 
pins enter their sockets so that the shock hazard is re- 
moved from contacts partially connected. 

Connectors are also designed to meet the grounding 
requirements of the National Electrical Code on port- 
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Plug-in units for Langevin amplifiers provide quick re- 
moval from the rear of the rack for checking, testing 
or repair. Cannon connector incorporates ten circuits 
with 3/64 in. clearance, two with 3/32 in. clearance 
and one twinaxial contact for two circuits, with all con- 
tacts rated at 10 amp. Contacts are brass, gold-plated 
for low contact resistance. Slight taper of the plug 
shell aids in aligning pins for proper engagement. 


Table I—Electrical Rating, Pin Size and 
Separating Force for Standard Connectors 


Wire Current Pin Separating 
diam. Rating Diam. Force, Max. 
in. amp. in. lbs. 


0.062 


0.0319 7 
0.0403 11 
0.0508 15 
0.0640 20 


0.0808 26 
0.1018 35 


0.1284 48 
0.1620 65 


0.2043 87 
0.2576 120 


0.3248 160 0.357 


0.062 


0.094 


0.142 


0.225 


able equipment to protect the operating personnel from 
electric shock. The 1947 code states that portable equip- 
ment may be grounded by means of the metal enclosure 
or a separate grounding connector provided an approved 
multiprong plug or its equivalent is used, one prong 
being provided to complete the ground circuit. Usually 
the separate conductor is used because, for small con- 
ductors, flexible metallic coverings are not generally as 
convenient as rubber cables. Also the rubber cable is 
more satisfactory in damp or corrosive locations so 
often associated with portable equipment. 

Another phase of the multiprong connector picture 
influenced by the Underwriters’ Laboratories is in the 
field of power connectors. These connectors are de- 
signed for use in industrial circuits and require Under- 
writers’ listing at 250 and 600 volts for customer accept- 
ance. Though an important type of multiprong connec- 
tor they are not of great interest to the electrical product 
designer except when a receptacle for the cord must be 
designed in to provide for a removable cable. 

Power connectors are used to provide a power take- 
off from a distribution system for portable equipment 
or for extending a temporary power line. In the first 
case the receptacle is an integral part of the distribution 
system, being designed for flush or surface mounting on 
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an outlet box cover or furnished in a housing with con- 
duit fittings. Captive or hinged caps are provided for 
the receptacle so that it can be closed when not in use. 
These also are available watertight. Two, three, and 
four multiple units complete in housing with conduit 
fitting are available so that more than one cable can be 
connected to the same outlet. All the various types are 
available with straight and angle heads. 

The Underwriters’ Laboratories list connectors in two 
manners. Those capable of making and breaking elec- 
trical connections as connectors and those capable of 
opening and closing the electrical circuit as current 
rupturing devices. Power connectors capable of meeting 
the requirements of the second category must provide a 
longer creepage distance both between contacts and 
from contacts to ground to extinguish the arc produced 
on opening. To accomplish this function effectively one 
manufacturer encloses the pin as well as the socket in 
an insulated cavity. When closed, one set of barriers 
telescopes into the other so that in separation the arc is 
confined by these cavities and is extinguished effectively. 

These power connectors are available with one to 
eight pairs of contacts, fused or unfused, polarized for 
convenient assembly, for mounting in the line and either 
oval or round in shape. In power connectors used where 
explosion is a hazard, it is important to prevent acci- 
dental disconnect under load with incident arcing capa- 
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Electronic control chassis on this facsimile equipment is 
mounted in a drawer as shown at left with connections to 
machine made through Alden connectors with short stubby 
pins mounted on rear of drawer. Large dowel pins shown 
below guide the drawer into position for engagement of 
contacts, and by a quarter turn (from the front) lock it in 
place. Components such as the oscillator in the operator's 
hand are also plugged in with guiding dowels. Captive cap 
screw can be loosened with a coin. In the miniature chassis 
(above) large bell-mouth and wide mating tolerance oj 
these miniature Alden connectors simplify alignment design, 


ble of producing an explosion. For this service clamping 
rings, latches or other means are provided. These con- 
nectors are available large enough to handle cable witha 
rating of 650 amp. 

In physical characteristics the field is so broad that 
one supplier alone has over 25,000 different catalog 
items. Probably the most important parts of the multi- 
prong connector are the contacts. Satisfactory perform- 
ance of the connector depends upon the pin seating 
properly in the socket to produce a positive, low resist- 
ance connection. In addition, a convenient method must 
be provided to connect the circuit wires to the pin and 
socket to simplify installation. The ideal contact would 
have zero resistance and would require a zero separating 
force. Obviously this ideal is impossible ; the best solu- 
tion at present provides spring contacts acting at right 
angles to the separating force. This means that either 
the pin or the contact must be a spring member. 

The so-termed “banana plug” used with a solid socket 
represents one effort to make the pin the spring mem- 
ber. Also split pins accomplish the same result with less 
spring motion than obtained with banana plugs. Both 
provide relatively weak spring pressure with high con- 
tact resistance and are used for low current service. 
When low contact resistance is important, construction 
usually employs a solid pin and spring socket. The 
socket is made of spring bronze or beryllium copper in 
the quality connectors or spring brass in low cost items. 
However, the use of spring brass may be poor economy 
if the part is subject to failure from season cracking. 

Brass is used for the pin in the low current connec- 
tors and tellurium copper or leaded copper for heavier 
currents. Alloying elements are added to the copper to 
enhance its machining qualities without materially af- 
fecting its electrical resistance. The contacts usually are 
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machined but swaged contacts are available. Contacts 
are silver-plated in most instances but gold plating is 
used on precision connectors which may stand open for 
appreciable periods. 

As mentioned, pins smaller in diameter than 4g in. 
are not used because they are too flimsy. To further 
increase the strength of small pins, one supplier is mak- 
ing the pin short and stubby which also reduces the over- 
all length of the connector. 

Assembly of wires to the contacts in a multiprong 
connector having a large number of contacts is, at best, 
a difficult job. To enhance appearance the wiring must 
be done without slack or excess slack pulled back in the 
wiring harness or conduit. To accomplish this many 
connectors are made with a section of the shell split so 
that it can be placed around the wires after assembly on 





Two-gang Cannon connector with 86 contacts has cen- 
terpost coupling with a screw jack supplying power to 
engage and disengage the unit. Universal joint coupling 
drives a small bevel gear for mounting in crowded space. 
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Leakproof connector (top, left) made by Roylyn opens 
and disconnects with a quarter turn; in the Breeze 
connector (right), contacts may be removed from 
melamine insulation for crimping leads. Bendix- 
Scintilla design (left) employs ball and cone seats and a 
cable grommet for exclusion of moisture. 


the contacts. Because of this difficulty the trend to to es- 
tablish as a practical limit 25 to 35 conductors in a single 
multiprong connector. This does not include those con- 
nector racks permanently attached to a unit where the 
contacts can be arranged like a telephone switchboard 
terminal rack, thereby simplifying the assembly of the 
wires on the contacts. 

Originally, wires were soldered to contacts and to 
simplify the job some manufacturers furnish contacts 
prefilled with the correct amount and type of solder. On 
large connectors, since heat required for soldering may 
damage the insert the connector is designed so pins can 
be removed for soldering. This, plus the preference of 
the Air Forces for solderless connectors has led to the 
use of stake-on or clamped contacts. Most of the varia- 
tions of solderless connectors are found, but usually the 
contact itself forms the sleeve clamped to the wire. In 
one instance, however, a separate piece with sharp pro- 
jections is staked through the insulation on the wire and 
around the contact. Another stakes an individual plug- 
in type terminal on each wire which then is plugged into 
the connector. Where simultaneous disconnect of all the 
circuits is not required the connector is replaced by a 
single insert with a socket on each side so that the indi- 
vidual leads can be plugged in from both sides to com- 
plete the circuit. However such a unit destroys the ad- 
vantage of convenient, simultaneous disconnect without 
danger of connecting incorrectly. In addition, contacts 
with screw terminals are available but not used exten- 
sively except on some heavier types. 

The insert electrically insulates and holds the con- 
tacts in position but cannot hold the contacts rigidly be- 
cause there must be sufficient play to provide for manu- 


facturing tolerances of various parts. Inserts are made 
(Continued on page 180) 
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LECTRICAL thermometers were always popular 
where the distance to be spanned was large—100 
ft or more, but for built-in service where distances 

were short thermocouple or expansion instruments have 
generally been used in the past. Fundamentally, however, 
the resistance thermometer is the most accurate and 
most reliable type for low or moderate temperatures in 
the range from —100 to 400 F. Its use has been limited 
because of the low energy level available, but with sim- 
ple, reliable electronic bridge amplifiers now at hand 
this limitation is readily overcome and resistance ther- 
mometers are finding much wider application. 
Although some resistance thermometer applications 
were made more than 20 years ago, the real start for 
routine commercial applications coincided with the 
Power Show in 1946 when several instrument manufac- 
turers announced electronic resistance thermometers. 
Resistance thermometers, such as shown in Fig. 1, 
have several basic advantages over other types for 
built-in use. There is no limitation on the distance be- 
tween bulb and indicator or controller, and connections 
between are simple electrical joints. Their accuracy is 
not influenced by cold junction problems common with 
thermocouple meters. Almost any desired sensitivity and 
scale spread is feasible. Deviations from linearity are 
small and scales are not crowded at one end. They are 
reliable and hold calibration well under rough usage. 
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Long-time accuracy of calibration can be depended on. 

In addition, for built-in service on electrical equip- 
ment the resistance bulb requires little space and can be 
wired to the indicator with ordinary copper wire, con- 
nected in conventional manner. Wiring may be of any 
convenient length, with soldered, crimped or binding 
screw terminals. 

But before going into the circuits and their uses, some 
basic factors should be discussed. It is often forgotten 
that the thermometer measures only the temperature of 
its bulb, not that of its surroundings. Equalization of 
the bulb temperature with the surrounding ambient de- 
pends on many other factors than the construction of 
the bulb. Reliable indication of temperature depends as 
much on the design of the heating (or cooling) system 
as it does on the measuring instrument. 

Indications given by a thermometer should be pre- 
cisely reproducible, though it need not necessarily indi- 
cate the true temperature. Experience with a machine 
or process where heat must be controlled will usually 
show that best operation is obtained with a certain in- 
strument reading. Whether the indicated temperature 
is correct or not often is immaterial as long as the indi- 
cator always shows the same reading for the same tem- 
perature. 

It is desirable, however, for the temperature indicator 
to respond an observable amount for small changes. 
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hermometers 


PAUL G. WEILLER 


Consulting Engineer 


Change in resistance with change in temperature has in 


the past provided an advantageous method of tempera- 
ture measurement for specialized applications, but 
the recent development of suitable amplifying means 
widen the uses for this method as a built-in control. 


Fig. 1—Resistance thermometers 
take a variety of forms depending 
on the function required. Small in- 
dicating instrument (A) made by 
Westinghouse uses a 10-ohm copper 
coil and operates from a 20-volt d-c 
supply. Horizontal-scale Brown in- 
dicating instrument (B) with a 
longer scale employs a nickel ele- 
ment and a fixed bridge circuit. 
Selector switches can be incorporat- 


measure temperatures at several 
different points as in this Wheelco 
indicator (C); automatic control 
functions may be added (D) as 
shown by the Alnor controller, or 
(E) recording as in this Bristol 
temperature controller with an elec- 
tronically operated self-balancing 
bridge circuit. Lines of most instru- 
ment manufacturers, of course, 
cover this complete range of func- 














Where a variation of plus or minus 5 F might be per- 
missible as a control range, the temperature indicator 
should respond to changes of a degree or less to show 
trends in time for early correction. This applies whether 
an indicator is being observed by an operator or serving 
an automatic controller. 

One of the more important advantages of resistance 
thermometers, as explained later, is their ability to sen- 
sitively measure temperatures in the range from —100 
to 400 F. Full scale span in some types can be as small 
as 10 F, readily indicating temperature changes as small 
as 0.05 F. 

Resistance thermometers consist of two elements: a 
coil of wire that changes resistance with temperature, 
and a resistance measuring instrument. Wire for re- 
sistance coils—or bulbs—must be of high purity for ac- 
curately reproducible resistance change. Metals currently 
ised include platinum, copper, nickel and tungsten. 
Platinum was first used and can be obtained with im- 
purities held to 0.001 per cent or better. From 0 to 100 
C the resistance of fully annealed platinum will increase 
by a factor of 1.3922 with a deviation of only 0.1 F for 
200 F temperature difference. The only drawback of 
platinum is its avidity for almost any type of contami- 
nant except oxygen. Platinum resistance bulbs therefore 
have to.be protected in service. Maximum temperatures 
of about 750 F are exceeded only by tungsten. 
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ed in the indicating instrument to tions, types and temperature ranges. 


Nickel wire for bulbs is not as reproducible as plat- 
inum and resistance elements usually must be compen- 
sated by a series resistance of low coefficient material 
such as manganin or constantan. Nickel bulbs are seldom 
used for temperatures above 450 F since the coefficient 
of resistance decreases above this range. From 0 to 100 
C the resistance change is 1.67 and it is this high co- 
efficient that makes nickel popular for most moderate 
temperature applications. 

Copper wire is also used occasionally. It is the only 
material for which the resistance change is accurately 
linear over a substantial part of its range. From 0 to 100 
C the resistance increases by a factor of 1.43, somewhat 
higher than for platinum but lower than nickel. 

Recently, tungsten has become more widely used as 
a resistance bulb material. Its increase from 0 to 100 C 
is 1.46, approximately the same as for copper. But it is 
obtainable with a high degree of purity—and repro- 
ducibility—and has little tendency to absorb impurities 
up to 1000 F. For temperatures up to 900 F it can be 
used in the cold drawn form. This is an important ad- 
vantage over other metals that require careful annealing 
and are difficult to handle as fine annealed wire. 

Resistance bulbs for industrial use take varied forms. 
In one type, platinum wire is wound noninductively on 
a mica card, sandwiched between two mica sheets and 
inserted in a flat tube which is then compressed to form 
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Fig. 2—Typical bulbs for resistance thermometers made 
by Brown Instruments. Section view shows an open type 
jor indoor service with a manganin calibrating coil in 
series with the nickel winding. When protection is needed, 
the coil is enclosed in a metal sheath and inserted in a 
close-fitting well installed on the machine. 


a solid structure. This type is quite sturdy and air spaces 
are small. 

Another type is wound on a tapered core, covered 
with insulating cement and inserted in a tapered tube. 
With a good fit between core and tube, air spaces are 
eliminated and thermal response is good. Or the wire 
may simply be wound on a heat-resisting bobbin and 
inserted in a tube without regard to air space. In the 
open type shown in Fig. 2 for room temperature meas- 
urement, the element is about 4% in. diam and mounted 
in a housing through which air circulates. When desir- 


Fig. 3 (Left)—With 
d-c_ potential con- 
stant, resistance of 
bulb is measured by 
adjusting  slidewire 
until bridge  bal- 
ances. Fig. 4 (Below 
left)—In a self-bal- 
ancing a-c bridge cir- 
cuit, such as used by 
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able for protection, this element is enclosed in a metal 
tube and inserted in a close-fitting well. 

A recent type uses fine wire—often less than 0,00} 
in. diam—fused into a pyrex or quartz tube with an 
outside diam of 0.135 to 0.200 and a winding length of 
about 2 in. This type may be cast in, or protective 
metal sprayed directly on the glass or quartz. Such con. 
struction provides a solid path for heat transfer anq 
speed of response is much faster than types previously 
described. These bulbs may be used at temperatures of 
2000 F or higher without danger of corrosion. 

Resistance measuring instruments suitable for built-in 
temperature measurement range from a simple current 
bridge with a ratio meter to self-balancing bridges for 
either a-c or d-c power supply. The ratio meter has 
been used extensively to indicate cylinder temperature 
on aircraft engines. Since this system is not affected 
by variations in supply voltage it can operate from the 
d-c system of the plane, and is not subject to the cold- 
junction errors of a thermocouple. This system would 
be ideal for industrial use if a suitable instrument were 
available; the simpler types are none too sturdy for 
use on machines, while the types developed for aircraft 
are relatively costly. 

There are two general methods of applying a bridge 
circuit to a resistance thermometer. The bridge may be 
fixed and the unbalance read on a millivoltmenter cali- 
brated in temperature, or the bridge may be brought 
into balance (null reading on the instrument) by an ad- 
justable slidewire calibrated in terms of temperature. 
This latter system, Fig. 3, can be made self-balancing 
by electronic means, such as shown in Fig. 4, to auto- 
matically adjust the slidewire to keep bridge current 


Bristol, motor energized by amplifier adjusts calibrated 
slidewire to null position and also operates controller and 
recorder. Fig 5 (Below)—In the Edison electronic temper- 
ature control, change in bulb resistance produces an un- 
balance in the a-c bridge which operates a thyratron tube. 
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zero and at the same time operate controlling and re- 
cording functions. 

In the fixed-bridge type supply voltage must be main- 
tained constant. When powered by dry batteries, a 
variable series resistor is incorporated in the battery 
circuit for periodic standardizing. The instrument which 
serves as the temperature indicator may be connected 
by a switch to read bridge voltage for adjusting the 
battery resistance. This circuit is not suitable for oper- 
ation from a variable power source or from alternating 
current. 

Resistors making up the bridge are usually mounted 
within the instrument and the bulb connected to the 
instrument by three leads. Of the two leads connected 
to one end of the resistance element one carries the 
battery current. With this type of connection the re- 
sistance of the leads has no effect on bridge balance 
as long as they are of equal resistance. 

Available measuring instruments limit the sensitivity 
of a circuit such as Fig. 3 for operation from an a-c 
source. However, the null indicator may be replaced 
by a signal transformer supplying a thyratron tube and 
relay, as shown in Fig. 5, for operation from alternating 
current. This circuit operates on a temperature differen- 
tial of about 1% F, giving a simple, sturdy control. 

Electronic amplification ahead of a null indicator of- 
fers a means of obtaining much higher sensitivity from 
an a-c bridge. With a long slidewire and dial a small 
temperature range may be expanded to give calibrations 
in fractions of a degree and a scale span of 20 F or less. 

As an example, the indicating thermometer shown in 
Fig. 6 can be supplied with a range of 10 F extended 
the full length of the calibrated dial, giving a sensitivity 





Fig. 6—Adjustable slidewire Weiller resistance thermom- 
eter uses an a-c bridge and electronic amplifier feeding 
the null indicator. For temperatures ranging from 
liquid gases to 1800 F. Dial can be supplied with a 
span as low as 10 F giving 0.05 F sensitivity. 
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Materials Used for Resistance Bulbs 


Maximum 


Resistance Change 
Material 0-100 C Temperature, F 
Platinum 1.39 750 
Nickel 1.67 300-450 
Copper 1.43 400 
Tungsten 1.46 1000 





of 0.05 F. The bridge is operated on alternating current, 
and output is amplified and fed to a conventional milli- 
ammeter. In operation the dial is adjusted to the desired 
temperature, and deviations from set temperature are 
indicated by deflection of the meter from zero. This 
indication can be arranged so that ten divisions on the 
meter correspond to one division on the dial, giving 
early and sensitive indication of trends. By replacing 
the meter in this circuit by a pair of thyratrons, an ex- 
tremely sensitive and sturdy temperature control can be 
obtained. 

More elaborate types of resistance thermometers are 
self-balancing bridges in which unbalance operates a 
motor to adjust the slidewire resistance to hold the 
bridge in balance. Mechanical systems for accomplish- 
ing this and have long been used in thermocouple type 
instruments. More recent types now being used with 
resistance thermometers employ a-c bridges and elec- 
tronic amplification. The balancing motor is a two-phase 
squirrel cage type with one phase connected to the line 
and the other fed by the output of the bridge unbalance 
amplifier. Direction of rotation of the motor depends 
on the phase relation between amplifier output and line 
voltage. The motor therefore will start, stop or reverse 
depending on the phase of the amplifier output without 
using clutches or gears. As the unbalance voltage dimin- 
ishes when the bridge approaches balance the motor 
speed will vary with the degree of unbalance. Rapid, 
large response is thus obtained without overshooting. 
Such a system is mechanically simple and sturdy. There 
is no cold junction error as with thermocouple instru- 
ments and calibration can be made with greater accuracy. 

Effectiveness of a thermometer depends a great deal 
on a well engineered installation. Therefore, the equip- 
ment designer will do well to furnish suitable instru- 
ments with his equipment and to provide wells for the 
bulbs, wiring devices and perhaps an instrument panel. 

Resistance thermometers, all other things being equal, 
are the best thermometers. How good a thermometer 
must be provided? Thermostats can be bought for 
twenty-five cents. Such thermostats and also other low 
grade instruments are good safety devices to prevent 
overheating but are seldom satisfactory for controlling 
temperature. Even where close regulation is not re- 
quired, there will often be an improvement in uniformity 
of the product and perhaps increased output of the 
equipment if the limits are narrowed. 

To take full advantage of the efficiency of resistance 
thermometers, avoid air spaces in or around the bulb. 
If the heated part is a mass of metal, cast the bulbs in 
with lead or zinc. If that is impossible, provide a snugly 
fitting hole for inserting the bulb. If a liquid is heated, 
place the bulb at a point where the liquid is moving rap- 


idly. The bulb of a controller should be close to where 
(Continued on page 204) 
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Straight-from-the-shoulder opinions by design 
engineers and custom molders in response 
to a searching, off-the-record field survey. 


\ [HAT are the problems you and other product 
engineers face in the sound design and manu- 
facture of plastics parts? What deficiencies in 
properties and molding techniques stand in the way of 
getting the most out of these materials? To what ex- 
tent and where are the design engineers at fault? 
Where do custom molders fail? What about the mate- 
rials manufacturers? Is existing plastics machinery a 
limiting factor in any way? In an attempt to pin down 
these problems, a frankly phrased editorial survey was 
undertaken among the two groups that in particular 
have many basic problems in common—(1) product 
design engineers that already use plastics and (2) cus- 
tom molders (including some fabricators). Each group 
surveyed was selected to provide a statistically repre- 
sentative cross-section in diversity of products and 
scope of operations. The engineers queried were all 
engaged in the design and development of electrically 
operated or controlled products; the custom molders 
were known as being engaged in varying degree in the 
molding of electrical components, housings, etc. 

A reflection of the keen interest displayed in this 
survey is the relatively large percentage of returns to 
an exhaustive two-page questionnaire. Replies were re- 
ceived from some 40 per cent of the design engineers 
questioned ; and from 25 per cent of the molders. On 
the complete survey, the combined replies of design 
engineers and custom molders totaled 36 per cent. Here 
is question-by-question breakdown of the survey, with 
interpretation and analysis wherever pertinent. But to 
a predominant extent these replies require no interpre- 
tation. They are self-sufficient. They dramatize the in- 
escapable conclusion that in too many instances the 
product design engineer is floundering because of in- 
adequate knowledge of plastics properties and plastics 
manufacturing techniques ; both custom molder and de- 


108 





METBELALe 


- * 
"etek 
i» Saas Se 











sign engineer too often and shortsightedly refuse to 
take each other into complete confidence ; the materials 
manufacturer could do far more to provide realistic 
data on limitations of plastics and could do much to 
standardize by industry-wide action at least the gen- 
eral-purpose materials. 


What the Design Engineers Think 


Let’s have a look first at the returns from the design 
engineers. About 93 per cent of those replying said 
they bought finished plastics parts. Of these, 83 per 
cent use molded parts; 57 per cent, fabricated parts 
(machined, stamped, cast, etc.) ; 49 per cent, stock parts. 
(Total exceeds 100 per cent since many engineers gave 
affirmative replies in more than one classification.) 
Some 83 per cent said that the plastics parts purchased 
were made to their specifications. 

Of those replying to the survey, 54 per cent said they 
buy raw plastics materials and do their own molding 
or fabricating. Of these close to 82 per cent said they 
buy laminated stock; 39 per cent, molding powders ; 26 
per cent, extruded stock; scattered returns indicated 
purchases of special granulated compounds. (Here 
again totals exceed 100 per cent because of “yes” an- 
swers in more than one classification. ) 

Close relationship of the product design engineer to 
plastics was established in the replies to the question: 
‘Who in your organization is primarily responsible for 
design and specification of plastics parts?” Over 91 per 
cent of those replying answered this question and of 
these some 87 per cent said the responsibility was that 
of the design engineer. About 11 per cent placed the 
responsibility with staff plastics engineers. The 87-per 
cent total is on the low side as scattered returns for 
an aggregate of 15 per cent place the responsibility with 
engineers holding such titles as chief mechanical engi- 
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l. IS felt that the survey presented 
here definitely establishes the basic re- 
sponsibility of the product engineer in 
the design of plastics parts and selec- 
tion of materials. This is not to say that 
he invariably or consistently does the 
job well. He frequently needs to know 
more about properties and fabrication 
methods; he frequently needs to know 


the necessity for working frankly and 
closely with the materials manufacturer 
and no less so with the custom molder. 
The latter two, in turn, must wotk as 
frankly and as closely with the engi- 
neer, Whatever else this survey may 
show, it should establish the solid fact 
that the cornerstone of sound ‘plastics 
design is laid by the three-way coopera- 


tion of product design engineer, mate- 
rials manufacturer and custom molder. 

This report is planned as the first of 
a series of two articles. At a later date, 
the viewpoints of plastics materials 
manufacturers, as well as comment by 
plastics machinery designers, will be 
presented in order to cover all sides of 
the subject constructively. 


neer, chief engineer, electrical engineer and director of 
engineering. Two or three companies indicated avail- 
ability of chemical or plastics laboratories for consulta- 
tion or for complete direction of plastics selection and 
specification. (The total percentages cited here exceed 
100 per cent since in some instances the responsibility 
is shared by engineers in more than one classification. ) 

So much for the statistical background. It is evident 
that the interest of the product design engineer is wide- 
ranging and encompasses all the commercially available 
types of raw materials and finished stocks. 

From whom does the average design engineer obtain 
plastics property and design data? Of the 93 per cent 
that answered this question, 53 per cent said they de- 
pended on the materials manufacturer, 27 per cent on 
their custom molder, 15 per cent said on both, and 
only scattered returns indicated use by 
the design engineers of their own test- 
ing laboratories or reliance on their own 
experience. This point underscores 
heavily the responsibility that the mate- 
rial manufacturer and, to a lesser de- 
gree, the custom molder bear to the de- 
sign engineers in maintaining a high 
level of technical accuracy in published 
property and application data. It like- 
wise points to the fact that many com- 
panies could with advantage set up plas- 
tics testing facilities to check on property 
values and to conduct simulated service 
tests. 

How well have the materials manu- 
facturers done their job? To establish 
chis point, we asked this question: “Do 
you feel that published property data are 
generally helpful in the selection of plas- 
tics for your requirement?” Here, some- 
what of an anomaly crops up when the 
replies are analyzed. To the overall 


favorable response, but when the engineers were given 
the opportunity of going on record in regard to specific 
deficiencies, the complaints were disturbingly numerous. 

Some 86 per cent, in all, answered the question on 
deficiencies in published data; of these 78 per cent re- 
ported one or more experience with such deficiencies, 
while 22 per cent said they found none. The “yes” re- 
plies stacked up as follows: 


Disadvantages are glossed over.......... 56 per cent 
No test data based on performance under 
actual service conditions (as against 


controlled laboratory conditions)....... 45 per cent 
Comparative cost factors omitted........ 41 per cent 
Specific design information lacking....... 37 per cent 
Kanvesetve CIRMES: 6s.'s «6040 +tecteus eoxen 22 per cent 
DE TOCUTURMOONNE 5. 5 os c0tn nase pean 20 per cent 





question, as stated here, a 94-per cent 
reply was received, broken down as fol- 
lows: 88 per cent of those replying say- 
ing that the published property data 
were helpful, and only 12 per cent say- 
ing, “no.” But on further probing a 
substantial number also gave an affirma- 
tive reply to the question, “Do you find 
any deficiencies in such data?” Appar- 
ently, the key words in the first question 
were generally helpful, which elicited a 
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Here, marking the growing de- 
sign field for plastics in television 
is this functionally engineered 
cabinet for General Electric’s table 
model 805 TV receiver. Cabinet 
is compression-molded in two 
parts and weighs 11 lb. Largest 
section is 15 in. high, 11% in. 
wide, 17 in. deep. Average wall 
thickness is 4¢ in. Rosewood-color 
phenolic material was used. Two 
presses, weighing 611 tons and 


265 tons, were employed. Chassis 
section, with the 10 in. tube, is 
assembled to the face panel sec- 
tion and then locked through an 
opening in back. Louvers on top 
provide full ventilation and have 
been styled to enhance appear- 
ance. Note simplicity of design: 
Cabinet has obviously been espe- 
cially designed’ to house a TV set 
and appearance clearly expresses 
this function. 
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Melamine tube holder (left) 
for RCA Victor projection- 
type television receiver is an 
interesting example of de- 
sign. It is shown here mount- 
ed on its jig and being fitted 
with helical pressure springs. 
Finished assembly of the 
reflective optical system with 
tube and tube holder in 
place (note arrow) is shown 
at right (lens has been re- 
moved). Highlights of the 
design are as follows: (1) 
Functional Requirements: 
Tube holder must contain 
the 5-in. projection tube in- 
side the optical barrel and 
provide insulation for the 
30,000 volt power of the 
tube. (2) Design Problems. (a) Utmost rigidity to main- 
tain optical focus; (b) good insulation to provide for as 
low a leakage current as possible; (c) sufficient spacing 
to prevent direct discharge through air to the barrel which 
is grounded; (d) easy and micrometer adjustment of tube 
position in the optical arrangement. (3) Material Selection: 
Melamine used because of its extreme rigidity with age and 
temperature, also its low surface absorption of moisture 


In the preceding tabulation the total exceeds 100 per 
cent owing to multiple replies. 

Some of the miscellaneous deficiencies found are re- 
vealed in these quotations: “Limitations of some types 
of plastics are not given in sufficient details,” said a de- 
sign engineer connected with a large radio manufac- 
turer. A designer of pilot and signal lights finds that 
there is a “decided lack of proper heat-resistance speci- 
fications.” An engineer engaged in design of special- 
purpose instruments has difficulty in obtaining informa- 
tion on the moisture absorption of plastics and on the 
degree of allowances for swelling. Other comments 
refer unfavorably to “some difficulty in obtaining re- 
liable information,” to “inadequate test data,” and to 
the need for “a comprehensive source of information 
on all types of plastics materials.” Use of trade names 
and type designations without information as to the 
basic materials is a common source of complaint be- 
cause it prevents comparison. 

In all fairness it should be reiterated that a certain 
proportion of those replying to this question (22 per cent 
as already stated) found no deficiencies in published 
plastics property data. One engineer, for example, finds 
that in his experience “deficiencies are usually nil ; where 
they do exist, the suppliers are contacted and the defi- 
ciency is usually cleared up.” Another one feels that 
“much information has been published and is available 
for the seeking; it covers most the usual needs.” Still 
another engineer reports that in his experience all these 
questions (deficiencies in published data) can be rectified 
by “thorough discussion and study with the molder or 
fabricator.” 7 

Both technical literature and advertising promotion 
devote considerable space to the newer plastics formula- 
tions and materials. This, of course, is entirely proper. 
But to what extent does the average engineer make 
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to reduce electrical creepage over surface. Certain sections 
of the melamine mold are painted an optical black to 
reduce reflections within the optical system. (4) Corruga- 
tions in Holder (see arrow, left): These were incorporated 
to obtain the necessary long leakage path (the same reason 
that insulators on power lines are corrugated). Material: 
American Cyanamid’s Melmac 1502. Molded for RCA Victor 
by Mack Molding Company. 


practical use of such information? How far does he go 
from the beaten path of established materials? 


Investigating New Materials? 


Of the 90 per cent that answered the question : “Do 
you generally stick to conventional plastics materials, 
such as phenolics, urea-formaldehyde, etc.?” almost 69 
per cent replied in the affirmative, which would be ex- 
pected, but 31 per cent also indicated use of the newer 
materials. Moreover, the specific question: “Do you 
actively investigate newer formulations and newer ma- 
terials?” elicited a 90-per cent reply, and of these 57 
per cent said, “yes,” and 43 per cent, “no.” The infer- 
ence, and this too should be expected, is that a greater 
number of engineers are investigating the newer mate- 
rials than are actually using them. “To remain competi- 
tive,” as one engineer put it, “research for new materials 
is essential.” 

Asked why they were reluctant to investigate the 
newer materials, the engineers cited a diverse number of 
reasons. Some may be illuminating : “Materials used are 
satisfactory in every respect,” came from a small elec- 
tronics manufacturer. The chief plastics engineer of one 
of the biggest companies in the country said succinctly, 
“not necessary.” ‘Test facilities are limited,” was the 
surprising report from one of the leading manufacturers 
of control devices. A pump designer said: “We have 
found the type of plastics we now use to be the best for 
service after field tests.” An electronics engineer finds 
that “stock components are okay for most of our research 
use.” 

The chief engineer of an important company engaged 
in production of various types of radio and electronic 
equipment reported that investigation of new materials 
was not pursued because of the difficulty of obtaining 
approval by the Underwriters’ Laboratories. (Yet it 
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night be noted that materials manufacturers in certain 
instances, such as flame-resistant acetate, have shown a 
commendably aggressive spirit in improving their ma- 
terials, and, in cooperation with product designers, have 
successfully sought underwriters’ approval.) A machine 
tool works solves the problem by letting the custom 
molder recommend the proper material. An instrument 
designer holds off from new materials because “‘dimen- 
sional stability is an unknown factor.” 


What About Chronic Trouble Spots? 


In our next question we tried to dig deep into the 
roots of the engineer’s plastics experience. We asked: 
“What particular experience or experiences can you cite 
that would illustrate some chronic trouble spot in the use 
of plastics ? Please state type of end product involved, 
type of plastics material, service conditions and relative 
properties involved; also any molding or machining 
difficulties, cost factors, etc.”’ A pretty tall order, and a 
kind of a question that takes time and thinking to an- 
swer. But 75 per cent of those answering the survey 
took the trouble to reply to this question, some in con- 
siderable detail. And in several instances, the replies 
represented composite opinions of a number of engineers 
located in separate plants of certain big companies. 

One of these composite replies cites four basic 
troubles : 


1. High die costs. 

2. Insufficient information on fabrication of all types of 
plastics. 

. Extrusion problems associated with polyvinyl chloride 
and copolymer acetate compounds in manufacture of 
insulated wire should be substantially reduced with in- 
creased heat stability in these materials. Instances of 
rough extrusion would be avoided by more uniform 
materials and manufacture. 

4, Suppliers occasionally make changes in raw material 
composition, which cause processing difficulties, with- 
out notification to user, probably on the assumption these 
changes will not affect them. For example, plasticizer 
in a certain cellulosic material was changed without 


ww 


Another example of plastics use in television sets is this 
support for a 16-in. steel-jacketed TV tube in a Stromberg- 
Carlson set. Replacing porcelain, this two-piece support 
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notification, resulting in higher flow temperature, with 
attendant shop delays and increased rejects. 


A complaint against the tendency of materials manu- 
facturers to change or discontinue their formulations 
without notice comes from still another important manu- 
facturer. In this case the engineer said: “On several 
occasions, we have been notified that raw plastics mate- 
rials we have been using for years were being discontin- 
ued by our suppliers. At the same time new materials 
were appearing on the market that showed at best only 
minor improvement over the old ones. Why not con- 
sider these as improved, not new materials, and keep the 
old designations.” And, again, a switchgear designer 
charges that “the materials manufacturers are reluctant 
to investigate the manufacture of cheaper materials with 
good electrical properties.” 

Yet, on the other hand, the head plastics specialist of 
one of the leading companies in the country, takes a 
more restrained view and says that “no material manu- 
facturer can have a pre-knowledge of customers’ wants 
except in a general conventional sense.” In other words, 
it is up to the design engineer to acquire a better knowl- 
edge of plastics materials, their properties and limita- 
tions if he expects the materials supplier to give him 
maximum cooperation. 

The plastics laboratory of a business machine manu- 
facturer finds that plastics materials in general have two 
main drawbacks: (1) Lack of dimensional stability with 
atmospheric changes, and (2) inability to be molded to 
close tolerances (-£0.001 in. per in.). A manufacturer 
of terminal blocks for connectors reports that drilling 
and tapping parallel to laminations splits laminated 
parts. It is felt that the material is not cured long 
enough. The problem was solved to a considerable ex- 
tent by leaving the blocks in a paint-drying room (maxi- 
mum 120 F) for about six weeks. Then they are drilled 
and tapped. A tool, die and machine works finds that 
“the cheaper-type plastics do not stand up under severe 
use, while with the better plastics the cost factor out- 
weighs the advantages.” A textile machinery designer 


(2% x 1% x 3% in.) was molded of a Durez general- 
purpose material with a higher-than-average impact strength. 
Crux of design problem was to match the superiority of 
porcelain in low-loss charac- 
teristics, essential because 
holder insulates the tube 
(with surface potentials as 
high as 15,000 volts). Inge- 
nious engineering provided 
the answer: The seven 4-in. 
ribs that encircle the base 
almost triple the path over 
which surface leaks or flash- 
over could occur. Improved 
impact strength, dimension- 
al stability at the 190 F 
operating temperature of 
the tube, and lighter weight 
are among advantages of 
this design, plus consider- 
ably lower overall costs com- 
pared to the porcelain hold- 
er. Six inserts are molded 
in integrally. 
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Significant trend in plastics design is the successful mold- 
ing of large phenolic pieces such as the one-piece 35 Ib. 
eabinet for the Admiral console TV set, shown at left 
in front of the huge compression press in which it was 
molded. Dimensions of cabinet are: 1634 in. wide, 32 in. 
high, 18 in. maximum depth. The press is a giant affair 
rising 30 ft in height, weighing 125 tons and providing 


finds that for many possible applications “plastics are too 
costly.” The need for cheaper high-impact and heat-re- 
sisting materials is stressed in another reply. Lack of 
sufficient heat resistance crops up frequently as a source 
of trouble. Here are a few of these complaints : 


1. “Plastics don’t stand up to heat and arcing on motors 
and transformers.” 

2. “We find trouble using phenolic laminate in automobile 
heater switches. Material does not have adequate heat 
resistance.” 

3. “The thermoflowing (thermoplastic) materials will not 
stand enough heat. Our products must withstand about 
150 C. The thermosetting plastics, on the other hand, 
are brittle and we encounter a lot of breakage.” 

4. “Our chief trouble is the heat problem in connection 
with the use of plastics lenses for an electrically operated 
scoreboard.” 

5. “Temperature resistance data not representative of 
properties in actual parts under service conditions.” 


In still another instance, temperature problems in- 
volved in rapidly changing requirements of operating 
conditions make it necessary for one of the top electrical 
manufacturers to “constantly search for new materials” 
to meet such needs. A manufacturer of bases and in- 
sulating plates for relays faces problems caused by 
“warping, cold flow, insufficient tensile strength and 
temperature effects.” 

Chemical properties of plastics are critical factors 
more often than realized. A maker of photoprint equip- 
ment finds trouble with lack of resistance to alkalies. A 
designer of film-processing equipment needs plastics 
parts that provide satisfactory resistance to chemical 
solutions. Moisture absorption, also swelling and shrink- 
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2000 tons pressure. Molding cycle is 7 min. Design prob- 
lems involved the exceptionally deep draw owing to the 
cabinet’s depth. Center and right illustrations show 
respectively the plunger section or male die and the 
mold insert section or bottom die. Molded for Admiral 
by Molded Products Corp. Materials: Bakelite Corp. and 
Durez Plastics & Chemicals, Inc. 


age are other problems he reports. He also wants a 
cost factor “favorable over stainless steel.’ A designer 
of chemical pumps for operation under severe corrosive 
conditions, reports favorably on methyl methacrylate as 
a material that proved “far better from a strength point 
of view and far less brittle” than several other types of 
plastics tried. 

Moisture absorption plagues the designer of plastics 
parts perhaps as frequently as any other defect. A design 
engineer for a leading refrigerator maker reports: “Pa- 
per phenolic laminates exhibited too much water ab- 
sorption under conditions of high humidity and under 
extreme temperature changes. We need material with 
sufficient mechanical strength plus low water absorption 
and at a reasonably low cost.” The same engineer also 
emphasized the need for high-impact polystyrenes for 
refrigerator drip pans, vegetable bins, etc., as the gen- 
eral-purpose polystyrenes are too brittle. (Several re- 
cent developments in high-impact formulations, however, 
are likely to rectify this condition. ) 

A number of other trouble spots can be listed here to 
highlight the variety and scope of design and application 
problems faced by engineers: 


1. “We want very much to use molded parts of our own 
design, but cost of molds is prohibitive.” 

2. “Dust collection on polystyrene dials (due to electro- 
static action),” and from another source, “static charge 
on plastics causing accumulation of dust on clocks, 
lighting fixtures, etc.” 

3. “Discoloration caused by aging—especially on lighting 
fixtures. Aging also causes cracks in appliances.” 

4. “Relatively long curing time required for molded 

parts.” 

“Recently had trouble machining phenolic rod caused 
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Molded glass-fiber base laminate is used by Apex Electrical 
Manufacturing Company to provide lightweight, durable 
and low-production-cost parts for automatic washing 
machines. Shown here (left) are a “water balance ring,” 
suds guards, clothes guards and water deflectors. Complete 
water balance ring assembly, containing 41 components, 
is shown at right; it functions as a compensating water- 


by relatively weak section at center of rod. No one 
ever told us that the rod stock did not have uniform 
strength at all sections.” 

6. “When we used cast plastics for instrument housings, 

shrinkage and warping made the mechanism useless.” 

“Discoloration and transcendence from transparency 

to almost an opaque condition of certain plastics. Also 

the fact that certain originally pliable plastics become 
hard or embrittled (under service conditions ).” 

8. “We had considerable trouble finding a suitable mate- 
rial to apply in a special-purpose unit designed for use 
in a rayon plant. Desired electrical properties data and 
fabricating information were lacking.” 

9. “Main difficulties are securing adequate impact strength 
in phenolics, simultaneously with good finish, pre- 
formability, and ease in finishing.” 

10. “Plastics are okay for small gears, insulation, etc., but 
(in our experience) no good where stability is required, 
or center-distances must be maintained.” 

11. “Improperly cured mica-filled phenolics.” 

12. “Would like a phenolic of higher impact strength.” 


a | 


Drawing upon experience, a motor design engineer 
advises: “Inherent limitations of the plastics and inex- 
perience in the use of them with due regard to those 
limitations are likely the basic cause of a good share of 
troubles. Also specifying a particular material with 
physical properties that are not suited to the type of fab- 
rication to which it will be subjected.” Another design 
engineer says: ‘““The misapplication of plastics—rather 
of certain kinds—in machine terminals have caused sev- 
eral failures from rough handling. Correction of this 
trouble is by use of the proper material.” 

An instructive comment on comparative costs is pro- 
vided by an important manufacturer of electrical and 
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retaining compartment during the drying cycle. Preforms, 
previously cured at 300 F, are placed in heated steel 
molds, a polyester resin is added, and the part is formed 
under a pressure of some 45 tons applied for several 
minutes. Method is a development of Apex engineers in 
cooperation with Owens-Corning-Fiberglas. Work is now 
in progress aimed at molding still larger parts. 


electronic equipment in justifying the selection of a 
higher-cost material: “On several occasions we have 
had to switch from metal or phenolic material to nylon 
molding powder from the standpoint that nylon is more 
durable and withstands more rigid tests. Increased 
costs of nylon over other materials are offset by quan- 
tity buying.” 

A number of engineers were at pains to point out that 
they had no chronic troubles. For example, a designer 
of packaging machinery reports: “No chronic troubles. 
Use gears cut from sheet stock. Insulation parts, 
handwheels and knobs, machine guards and windows are 
molded from clear plastic.” An electric range company 
reports “no troubles for our products.” 

To draw specific conclusions from the critical replies 
here cited would of course be highly unsound. The ex- 
periences are those related to certain individual design 
problems. The experience of one engineer may be en- 
tirely different from that of the other ; what may be one’s 
plastics “poison,” so to speak, could be the other’s meat. 
But the replies as given here should serve two purposes : 
(1) They may enable the reader to recognize the causes 
of his own unsatisfactory experience with plastics; 
moreover, in some cases solutions to problems are indi- 
cated; and (2) they may underscore the necessity for a 
continuing study of these materials and of frank cooper- 
ation with both materials manufacturer and molder to 
obtain optimum results. It will also be apparent that in 
certain instances after his first failure the engineer was 
too quickly discouraged. 

What do the design engineers specifically want from 
the materials manufacturers and from the custom mold- 

(Continued on page 186) 
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Short-Cut to 


An electronic breadboard chassis that cuts 
time and costs on circuit development and 
serves as a valuable design tool. 


BENJAMIN L. SNAVELY 
U. S. Naval Ordnance Laboratory 


N ELECTRONIC breadboard in the average lab- 
oratory usually represents an amazing waste of 
material and technical talent. Patently a temporary de- 
vice, it frequently absorbs in the mere mechanical details 
of its assembly time and thought which could be profit- 
ably employed on more essential problems. Further- 
more, the circuit changes suggested by experimentation 
with a breadboard are often difficult to effect because of 
the limitations of space or mechanical arrangement im- 
posed by the chassis on which the circuit is mounted. 
These troubles are largely eliminated by the use of a 
chassis designed at the Naval Ordnance Laboratory for 
the assembly of experimental electronic circuits. The 
usefulness of the chassis is considerably enhanced by an 
ingenious system of leads and fittings which can be used 
for making most of the temporary electrical hookups fre- 
quently required in the laboratory or instrument shop. 
The chassis, shown in Fig. 1, is constructed of heavy 
gage sheet steel, galvanized or cadmium plated. Eight 
electron tube sockets, four on each side, are interchange- 
able as to type so that the chassis can be readily adapted 
for use with any kind of receiving tube. Miniature sock- 
ets are commercially available in types that mount di- 
rectly in the 1-5/32-in. holes in the chassis. The gener- 
ous number of sockets on the chassis facilitates the use 
of plug-in type components particularly desirable for 
experimental work. Transformers, relays, capacitors, 
rectifiers, and crystals can be obtained with plug-in 
mountings. 
Holes in the vertical panel of the chassis provide 





— TRENDS AND 


New Cireuits 


means for mounting rheostats, potentiometers, variable 
capacitors, switches, jacks and other panel-mounted 
components. Thus, all the controls for a circuit are along 
the upper front edge of the chassis where they are easily 
accessible. 

Heavy components such as batteries, transformers and 
large capacitors are most conveniently mounted on the 
base of the chassis. Connections between the upper and 
lower parts of the chassis may be carried through four 
rubber grommetted holes along each side. These holes, 
adjacent to the tube bases, are also conveniently placed 
for making connections to the grid caps on the vacuum 
tubes. Electron tubes mounted on the chassis are inclined 
about 45 deg to the vertical. This arrangement mini- 
mizes the space occupied by the chassis and permits 
easier and more direct wiring of the tube sockets. 

Bus bars are a great convenience in most experimental 
hookups. They simplify wiring, provide low impedance 
connections, and generally improve the performance as 
well as the appearance of a circuit. Four bus bars run 
the length of the chassis. The rounded ends of the bars 
extend slightly beyond the supporting insulating strips 
to form small pins. Flexible leads, to be described pres- 
ently, can be plugged onto the pins. These leads are used 
for making connections between the bus bars and exter- 
nal equipment. Each of the insulating strips at the ends 
of the chassis carries, besides the bus bars, four tie points 
each attached to a short pin which can be used for addi- 
tional external connections. 

The bus bars are specially shaped to facilitate solder- 
ing wires to them. There is a shallow groove along the 
upper edge of each bar which extends for its full length 
except for the short length where the pins are formed 
on the ends. The grooves are partly filled with solder so 
that wires which have been previously tinned can be 
attached to the bar by simply placing them in the groove 
and touching with a hot soldering iron. There is no need 


Fig. 1—A_ typical 

breadboard setup 

using the new chassis 
and plug-on leads. 
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Fig. 2—Leads with plug-on fittings and connectors. 


to wrap wires around the bar and the exasperating tend- 
ency of solder to run to the lowest edge of the bar is 
almost completely eliminated. 

Small components, like resistors and capacitors, are 
most easily mounted by simply spanning between ter- 
minals of components mounted on the chassis or span- 
ning between these terminals and bus bars. Additional 
support for lead-mounted components is available in the 
fifteen tie points along each side of the chassis. This 
number of tie points will generally be more than adequate 
for even the most complicated circuit that may be mount- 
ed on the chassis. 

The leads with various fittings and connectors are 
shown in Fig. 2. The leads are of No. 18, single-con- 
ductor stranded wire insulated with a durable rubber 
jacket. Each end of a lead has a small socket into which 
a pin, like those used on some octal-type tube bases, may 
be fitted. A plastics sleeve only slightly larger in diameter 
than the insulated wire of the lead covers the socket and 
prevents accidental contact with the metal part of the 
socket. Pins inserted in the socket are gripped quite 
firmly so that the contact resistance between the pin 
and the socket is very small. These pins form an integral 
part of the fittings and connectors used with the leads. 
The fittings include various types of lugs, clips, plugs 
and probes. These can be plugged onto the ends of any 
lead so that a lead of any length with any desired com- 
bination of terminals is almost instantly available. 

Tees and crosses formed from brass rods are used for 
connecting three or more leads together. Two leads may 
be joined by a short piece of brass rod. A longer piece 
of the same rod is handy for making connections to most 
types of binding posts and screw terminals. If necessary, 
these rods can be bent to fit the terminal. 

One of the most versatile connectors is a small piece 
of brass rod flattened at one end. The other end forms 
a pin which fits the leads. The flattened end is slotted 
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NEW DEVELOPMENTS, IDEAS, AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Short-Cut to New Circuits 
Eliminating Noise in a Brush Holder 
Butyl-Molded Transformer 
Incandescent Lamp Coating 
Floating Motors 
Resistance Brazing of Electrical Contacts 
Adhesive-Backed Gasket 
Resistor Spark Plug 
“White” Noise Generator 
Servo Amplifier 
Plastics Microphone Diaphragm 
Portable Glossmeter 


New Insulating Materials 


Also other new ideas and 
developments of interest. 


Fig. 3—A large breadboard with experimental chassis. 


and tinned so that it can be easily. soldered to a wire, a 
flat surface, or almost anywhere that one might wish to 
have a pin to which a lead may be plugged. These “stub 
connectors” are especially useful when a number of leads 
must be attached within a small area, for example, to 
the turret-type terminals on a miniature transformer. 
The leads and connectors are particularly convenient 
for making connections between a chassis and external 
equipment. Use of the leads conserves wire and gen- 
erally gives a neat and efficient setup in which the con- 
nections can be easily removed, extended or changed 
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without danger of short circuits. This method of making 
connections is especially convenient when the chassis are 
used for semipermanent circuits. The leads are easily 
attached to or removed from the chassis and there are 
no loose or dangling connections when the chassis is not 
in use. 

It is generally advisable to use the plug-in leads for all 
external connections to the chassis and to solder the con- 
nections between components on a chassis. For some 
purposes it may be desirable to use the plug-in leads even 
for connections within a chassis—for example, where 
the chassis is used for instruction. For this purpose the 
terminals of all components mounted on the chassis 
would have soldered stub connectors. 

Circuits which require extra tubes and components 
can be mounted on two or more chassis bolted end 
to end to form a single unit. The bus bars are connected 
together where necessary by short jumpers. In an early 
design this connection was made automatically when two 
chassis were butted together. The present design per- 
mits greater freedom in the layout because bars on dif- 
ferent chassis can be used independently, if necessary. 

A large and complicated breadboard assembled with 
the use of the chassis is shown in Fig. 3. In a setup of 
this kind construction and testing are simplified by the 
use of a separate chassis for each block or subsection of 


Eliminating Noise 


Squeak in adding machine motor traced to 
lateral vibrations in brush holder; redesign 
puts frequency above audible range. 


DR. PAUL H. GEIGER 


Engineering Research Institute, 
University of Michigan 


ECAUSE of the importance of minimizing friction- 
excited noise in its business machine products, 
Burroughs Adding Machine Company has called upon 
the Engineering Research Institute of the University of 
Michigan from time to time to investigate special noise 
problems in connection with the company’s own engi- 
neering and research activities. 

Burroughs found recently that in several types of 
universal motors manufactured for use in its business 
machines, an annoying squeak would frequently occur 
that was especially disagreeable when the motor was 
coasting to a stop. Several different remedies were tried 
to eliminate this squeak, one of which was the use of 
a soft carbon brush. This was only partially successful 
as the noise was not entirely eliminated and the soft 
brush had a life of less than a year, which was not ac- 
ceptable. 

Although by no means universally applicable to all 
machine noise problems, the technique adopted for the 
solution of the problem is useful in determining the 
cause of noise due to excitation of natural frequencies. 
Typical noise problems are likely to consist of a number 
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the assembly. Connections between the different chaggis 
are preferably made by means of the plug-on system of 
leads so that removal of any chassis for replacement or 
testing is facilitated. 

The electronic breadboard, as an important design 
tool, deserves something more than the cursory atten- 
tion it has received in the past. Systems employing large 
and expensive components are usually very completely 
designed on paper before they reach the breadboard 
stage. However, for most electronic circuits, consisting 
of small and relatively inexpensive parts, where the prin- 
cipal item of development cost is the time of the engi- 
neer, it is usually much more efficient to work up an 
approximate design on paper and then by experimenta- 
tion with a breadboard model arrive at an optimum de- 
sign. A breadboard chassis which significantly reduces 
the design time will materially reduce development costs, 
Tests have shown that circuits can be assembled on the 
chassis described above in less than half the time re- 
quired by older methods. The advantages of the chassis 
are even more marked with respect to the ease with 
which changes in a circuit can be made. Since the chassis 
can be stripped after it has served its purpose for one 
circuit and be used over and over again, its cost to a 
given project in the average development laboratory is 
relatively insignificant. ooo 


im a Brush Holder 


of noise components, all of approximately equal loud- 
ness. In such a case, each individual noise must be 
eliminated, or reduced, before a satisfactory solution is 
obtained. The problem under consideration was an un- 
usually satisfactory one to work on, for the objection- 
able noise was due to only one cause and a simple cure 
entirely eliminated it. 

Preliminary observations of the brush squeak brought 
out the following facts: 

1. The squeak occurred with brushes that were well 
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Fig. 1—Method of exciting vibration at the natural period 
of frequency of a brush holder. This is the original 
design, with support end held in vise. 
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Fig. 2—(Left)—Original brush holder with experimental 

stiffening member A added by soldering. Support end is S. 

Fig. 3—(Middle—Successful experimental brush holder. 
Fig. 4—(Right)—Final die-cast brush holder. 


run in. Usually about 10 hr of continuous run- 

ning was necessary before a motor with new brush 

would produce the squeak. 

2. Frequency (pitch) of the squeak was independent 
of the speed of the motor and was definitely not 
associated with commutator slot frequency. 

3. Amplitude (loudness) varied over a wide range, 
and was not definitely related to motor speed. 

4, Squeak was most pronounced when the motor was 

coasting to a stop. Since the motor of an adding 

machine is energized intermittently, this condition 
occurs frequently during ordinary operation. 

On the particular type of motor being studied, the 

frequency of the squeak was found, by means of a 

sound analyzer, to be 6600 cycles per sec. 

The above observations led to the conclusion that 
some portion of the motor had a natural frequency of 
vibration of 6600 cps and that excitation was due to 
sudden, but almost infinitesimal, changes in the friction 
between the brush and the commutator, operating in 
much the same fashion as a piece of chalk drawn across 
a blackboard to give an irritating noise. 

A vibration survey was made on the motor and asso- 
ciated parts to determine which part had a natural fre- 
quency of 6600 cps. This was accomplished by exciting 
vibrations in the various parts with a polarized electro- 
magnet, energized by an oscillator. With this device 
vibrations can be excited only in parts made of a mag- 
netic material, but since the force required to excite 
resonance is small, a small piece of soft iron fastened to 
a non-magnetic part serves well as a means of conveying 
the force. 

An exciter convenient for this work can be made from 
the magnetic parts of an ordinary head phone. To avoid 
possible resonances in the exciter itself, the parts may 
be embedded in a plastic. 

The only part of the motor that showed a natural 
frequency at, or near, 6600 cps was the brush holder. 
With the end of the brush holder opposite the brush 
tightly clamped in a vise and with the electromagnet 
held close to the head of an iron screw as shown in 
Fig. 1, a distinct tone was radiated when the oscillator 
was tuned to 6600 cps, but this tone disappeared as the 
oscillator was tuned to either a slightly higher or a 
slightly lower frequency. 

The 6600 cps vibration was excited only in the direc- 
tion shown by the double arrow in Fig. 1. When the 
brush holder is in place in the motor this direction is 
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parallel to the shaft of the motor. On first thought, it 
might appear that vibrations in this direction could not 
be set up by the action of the brushes on the commuta- 
tor, for the exciting force must obviously be tangential 
to the commutator. Experience with other vibrating 
systems has shown, however, that vibrations excited in 
one direction can, in general, excite modes of vibration 
in other directions, even at right angles. Indeed, under 
some conditions, compressional waves in a part may 
cause transverse vibrations. 

Assuming for the time being that the cause of the 
squeak has been found, several possible methods of 
preventing the excitation of the unwanted vibrations are 
available: (1) A brush holder might be devised with 
sufficient mechanical damping to prevent excitation ; 
(2) the path over which the vibrations travel from the 
brush tip to the brush holder might be interrupted, or 
(3) the natural frequency of the brush holder might be 
increased to a value beyond audibility. The third method 
is obviously the most feasible in this particular instance, 
for the natural frequency of the brush holder is already 
high. By increasing it by a factor or two or more, the 
squeak will become inaudible, for the human ear is in- 








Plastics Microphone Diaphragm 


New general-purpose dynamic microphone developed by 
Electro-Voice Inc., Buchanan, Mich. delivers a flat re- 
sponse from 50 to 8000 cycles with the aid of an excep- 
tionally light weight nonmetallic diaphragm. Form and 
shape are conventional to give desired rigidity, but ma- 
terial is low modulus, light weight plastics molded to de- 
sired shape. Molding operation is said to give greater 
uniformity and less springback than experienced in form- 
ing metal parts of similar shape. Material readily with- 
stands extremes of temperature and humidity. 
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sensitive to tones of frequency about 13,000 cps. Indeed, 
many adults cannot hear tones of this frequency no mat- 
ter how intense they may be. 

Since the natural frequency of a body is proportional 
to the square root of its stiffness (force per unit deflec- 
tion) and inversely proportional to the square root of the 
effective mass, it is only necessary to increase the ratio 
of the stiffness to the effective mass by a factor of about 
four or five to make the brush squeak inaudible. 

The original brush holder is shown in Fig. 1. The 
first experimental attempt to stiffen this holder was by 
the addition of the stiffening member shown in Fig. 2. 
Due to the difficulty of soldering to the die-cast brush 
holder and to the fact that the stiffening member could 
not be extended far enough toward end S, this experi- 


ment was not successful in eliminating the brush squeak 
But it proved definitely that the procedure was correct 
for the frequency of the squeak was increased by 900 
cps and the natural frequency of the suspected mode of 
vibration was also raised by the same amount, 

For further proof that the correct solution had been 
obtained, the experimental brush holder shown in Fig, 3 
was machined from brass. Its natural frequency was 
definitely above audibility and brush squeak was com- 
pletely eliminated. 

For production, the Burroughs engineering staff de. 
signed the die-cast brush holder shown in Fig. 4. This 
also has a natural frequency sufficiently high to eliminate 
all brush squeak, when used with brushes of any hard. 
ness. ooo 


Butyl-Molded Transformer 


Unit construction incorporates both new 
method and new insulating material and is 
said to represent first significant advance in 
over 50 years’ practice. 


RY-TYPE instrument transformer with all the 
component parts firmly molded together in a 
continuous casing of butyl has recently been an- 
nounced by the General Electric Company. Per- 
formance characteristics are said to represent a distinct 
improvement over older designs of transformers, owing 
largely to the excellent properties of butyl and to the 
concept of molded transformer insulation. The method 
of molding or casting the insulating material around 
the transformer core and coils, as well as the material 
for use with the method, has been developed through 
the joint efforts of several G-E divisions. (See Figs. 
1 and 2.) 
The method developed by G-E engineers for this 
transformer design, it is pointed out by I. F. Kinnard, 
manager of engineering, Meter and Instrument Di- 





newly developed 
this novel G-E 


casing of a 
compound features 
instrument-transformer design (Type JKM-3). 


1—Continuous 
insulating 


Fig. 
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Fig. 2—Phantom view of butyl-molded transformer shows 
coil windings and compactness of structural elements, 


visions, serves to eliminate the half-century old, almost 
universal practice of hand-wrapping insulating mate- 
rials such as varnished cambric or crepe paper around 
transformer coils and then impregnating the matrix 
with asphalt or other insulating compound. 

Search for a practical method of casting insulation 
around the core and coils of a transformer began as 
long ago as 1930, when a mixture of portland cement 
and sand was tried. It was unsuccessful because it 
tended to crack after hot and cold temperature cycling. 
During succeeding years, twenty-eight additional ma- 
terials were tried with various molding and casting 
techniques. These included casting phenolics, asphalt- 
impregnated portland cement, solventless varnish, phe- 
nolic resins with various fillers, silicone rubber, and 
a host of others. In general, they tended to crack during 
temperature cycling, and in addition, they were difficult 
to mold or cast without voids. 

Late in 1945, a synthetic elastomer known as butyl 
was tried with very promising results. Butyl is a high- 
molecular weight product made from petroleum by re- 
acting two of its derivatives, isobutylene and isoprene 
at very low temperatures to form molecules having a 
molecular weight of up to 80,000. It is flexible enough 
to withstand extreme dimensional change in associated 
metal parts, and the pressure used in molding gives @ 
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dense, homogeneous insulation with. no voids. 

In order to obtain the maximum advantage from this 
material, it was necessary to develop a special butyl 
compound that would best suit the needs of molded 
transformer insulation. Starting off with a butyl gum 
expressly designed for electric insulation of power 
cables as a basic material, the G-E Bridgeport Works 
Laboratory compounded a number of combinations of 
filler materials with the basic gum until they obtained 
one with the required properties. The result was a 
special compound developed specifically for instrument- 
transformer molded insulation. 

Technique of Molding. In the molding operation, 
the assembled core and windings of the transformer 

‘are baked out completely and positioned in a hot cast- 

iron mold. Butyl is injected into the mold under con- 
trolled pressure and temperature. When the mold is 
completely filled, a mechanical shut-off is closed to re- 
tain the pressure and the mold is placed between two 
hot steel plates for curing. The only subsequent oper- 
ations are to remove the flash, color the molded-in 
nameplate and polarity markings, and attach the sec- 
ondary terminal hardware and cover. 

During the development stages, many samples were 
cut apart to determine the condition of the material 
inside the transformer. Every sample was X-rayed so 
that the position of the parts could be studied. Complete 
tests were made to determine the exact quality of the 
completed samples. While many problems were en- 
countered in developing the molding process, a satis- 
factory molding technique has been established. 

Physical Properties of Butyl Compound. Cutting re- 
sistance, tear resistance, thermal conductivity, and re- 
sistance to abrasion of the selected butyl are all higher 
than necessary for the application. Tensile strength is 
reported greater than that of older insulations and as 
more than adequate to hold the parts of the transformer 
firmly together under all conditions of mechanical 
shock due to electrical overloads or even accidental 
rough handling. With an elongation of 680 per cent, 
the butyl absorbs the energy of the shock and then re- 
turns to its original shape unharmed. Butyl-molded 


Ex 
Kee 





Fig. 3—High-permeability formed steel core of trans- 
former has interleaved joints. This type of joint assures 
utmost stability of accuracy since adequate overlap 
of strips guards against shift in core _ position. 
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Fig. 4—Assembled core wndings and base of new G-E 
instrument transformer prior to molding with butyl. Note 
the “‘figure-eight” winding used to obtain high accuracy, 


transformers will withstand momentary overloads of 
180 times full-load current without mechanical damage. 

The stable chemical properties of the new butyl com- 
pound are said to make it ideal for almost all conceivable 
conditions. Resistance of butyl to alkalis and acids is 
very good, although butyl is affected to some degree 
by organic solvents. 

Although the first butyl-molded transformer is de- 
signed specifically for indoor use, outdoor tests made 
in a weatherometer, which subjects the sample to al- 
ternate water spray and ultraviolet light, indicate no 
deterioration after 1000 hr of test. Thirty months’ ex- 
posure to high humidity also shows no visible signs 
of degradation of the material tested. 

Tests for dielectric strength, power factor, resistance 
to flashover, and other electric properties indicate that 
butyl compares very favorably with older-type insulat- 
ing materials. The dielectric strength of butyl under 
60-cycle insulation-breakdown tests averages approxi- 
mately 400 volts per mil for samples % in. thick. This 
is almost double the comparable value for asphalt- 
impregnated paper. This dielectric strength remains 
high even when the temperature of the insulation is 
raised to a level far above the normal operating range. 
Butyl suffers less than 20 per cent reduction in insula- 
tion-breakdown strength when the temperature is raised 
from 25 C to 130 C, which is far above the operating 
range. Its power factor is less than 1.0 per cent, well 
helow that of most other solid dielectrics, 

Ability of butyl to withstand repeated flashovers with- 
out formation of a low-resistance surface path is ex- 
cellent. ASTM arc-tracking tests show that butyl will 
withstand 130 sec of repeated arcing, compared with 
7 sec for ordinary phenolic materials; 90 sec for poly- 
ethylene: and 130 sec for asphalt-impregnated paper. 

Life Tests. In addition to having such many excellent 
properties, however, a material is suitable for use as 
transformer insulation only if its life equals or exceeds 
the thirty-to-forty years’ operation span normally ex- 
pected with instrument transformers. Accelerated life 
tests made on butyl transformers under extremely ad- 
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Series R Stepper 


Three basic types of A. C. 

D.C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16” x 1 3/8” 
x 1’. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8” x 
1/2" = 3 oe. 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., or 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A. C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 am 
at 230 v., 60 c., A. €. 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16" dual contacts 
minimize arcing. 
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verse conditions indicate a life expectancy well over 
these requirements. 

Development of butyl-molded insulation also has 
many broader implications. The process is, for one 
thing, more adaptable to mass-production methods than 
older techniques. Then, too, the possibility of using 
this insulation eventually for outdoor transformers— 
transformers that might well be as light and convenient 
to use as present indoor designs—is of great sig- 
nificance. 

First design to incorporate the new technique of 
molding butyl insulation around the transformer parts 
is the Type JKM-3 current transformer. This design 
is suitable for 5000-volt service and is made in all 
the ASA current ratings from 10 through 800 amp. 
The core is made of a silicon-steel strip characterized 
by having high permeability and low losses in the di- 
rection of rolling, but poorer qualities when the flux 
is made to flow across the grain. Full advantage has 
been taken of these directional properties by designing 
the core so that the flux always flows along the length 
of the strip. (See Fig. 3.) 

Windings are especially designed to give outstanding 
performance characteristics. As shown in Fig. 4, the 
“figure-eight” primary winding encloses two secondary 
coils, which are in turn mounted on the legs of the 
core. This construction distributes the total winding 
around the core as much as is practical. and places the 
joints of the core inside the windings where the leak- 
age flux is low. Both of these factors contribute to- 
ward the high accuracy of the design. Ooo0 


Portable Glossmeter 


Paper technologists have had to examine their paper 
for gloss and smoothness of finish by holding a sample 
nearly parallel to their line of sight and view the re- 
flections from the mirror-like surface. Hence, the better 
mirror a sheet of paper is, the higher the gloss or “fin- 
ish” is said to be. In order to obtain a more uniform 
grading of papers, the Henry A. Gardner Laboratory, 
Inc., Bethesda, Md., developed a portable glossmeter 
which utilizes an exposure head with lamp, lens and 
sensitive light meter. Designed to measure this mirror 
reflection at a near grazing angle (15 deg from grazing), 
the aspherical lens directs the rays from the prefocused 
lamp onto the test surface under the instrument. The 
light reflected specularly by this surface is directed 





Complete glossmeter showing the exposure head and con- 
stant voltage transformer. 
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Glossmeter exposure head with cover removed revealing 
arrangement of parts inside. 


through the receptor window and a diffusing chamber 
from which it goes to the face of the meter’s photocell, 
This diffusing chamber serves to distribute light uni- 
formly over the sensitive area of the photocell and thus 
insures a good agreement between glossmeters. A 
power supply that may be either a constant voltage 
transformer or battery is supplied with the head. 

To obtain values of gloss on an established scale, the 
reflectances of paper samples are compared with that of 
a standard, which in this case is polished black glass. 
To calibrate, the polished black glass is placed under the 
instrument and the light source is adjusted by turning 
the rheostat until the meter reads 100. After calibration, 
the reading on any subsequent sample is in per cent of 
the gloss of the black glass. For example, the gloss of 
some different papers and paint measured with this 
glossmeter are : typewriter bond—6; mimeograph paper 

4; magazine cover stock—70; yellow ink on a soap 
flakes carton—31 ; flat oil type paint—4. Oat 


Incandescent Lamp Coating 


A new type of interior coating for frosted bulbs 
made froma fine-particle silica is said to provide greater 
diffusion of light and a cleaner, whiter appearance. 
Glare is reduced without sacrificing light output. The 
coating has been developed jointly by Monsanto Chem- 
ical Company, St. Louis, and Champion Lamp Works 
in Lynn, Mass. 

The new white lamps produce the same amount of 
light and have the same physical dimensions as conven- 
tional inside-frosted lamps. Major difference between 
the two is in the degree of diffusion provided and the 
appearance of the bulb. Lighted or unlighted, the new 
lamp is much whiter in appearance. It has a uniform 
brightness when lighted that provides a softer light 
easier to look at and to see by. 

Although addition of the new silica coating increases 
light absorption by 3 per cent, the new lamp is said to 
have a performance equal to or slightly better than 
that of an equivalent frosted lamp. The regular frosted 
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DIRECT FACTORY ENGINEERING 
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100-watt incandescent lamp has an output between 1620 
and 1640 lumens and on a wattage efficiency basis gives 
16.2 to 164 lumens per watt. The new lamp, with 
greater light diffusing effect, gives identical light out- 
put and the same lumens per watt. OoO0 


“White”? Noise Generator 


A “White” noise source, namely a generator providing 
random noise with equal power in equal bands through- 
out the audio and supersonic range, has been designed 
by Herman Hosmer Scott, Inc., Cambridge, Mass., in 
conformance with ASA Standard Z24.3—1944 “Noise 
of a General Character.” This noise generator (Type 
810A) is applicable for measuring reverberation and de- 
cay periods in determining the characteristics of various 
rooms and auditoria, measuring absorption coefficient of 
acoustic materials, psychoacoustic investigation at the 
threshold of hearing, checking sound level meters, and 
sound analyzing equipment (a switch provides standard 
ASA noise for this application), comparison tests of 
speakers, microphones, and recording systems. 

In this instrument, a random noise is generated by the 





Compact portable noise generator and power supply 
Notice the permanent magnet beside the noise diode, 


ion current in a temperature-limited gas diode, This 
noise is fed through a decoupling filter and a frequency- 
weighting network to a level control in the grid circuit 
of a 6C4 amplifier. The plate resistor of the amplifier 
was chosen to give an output impedence of 4500 ohms. 
The output of the amplifier is thus flat up to 200 ke and 
drops only 3db at 350 ke. The unit has 100 mmf total 
shunt capacitance at the output jack affording appre- 
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Resistance Brazing of Electrical Contacts 


Conventional spot welding machines and elec- 
tronic timers are used by Gibson Electric Com- 
pany, Pittsburgh, to braze electrical contacts of dif- 
ferent shapes to various electrical parts. To facili- 
tate the operation, the contacts are silver-solder 
backed, thus eliminating the necessity of separate 
solder rings or disks. In order to generate heat in 
the electrodes themselves rather than in the lower 
resistance parts being joined, electrodes are made 
of high-resistance materials such as graphite, car- 
bon, molybdenum and special alloys. At left is 
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shown the first step—placing the part and the con- 
tact disk on the lower electrode, between two locat- 
ing fingers. After the upper electrode is brought 
down, the two fingers are swung away (right) and 
the resistance braze is made. The company says that 
either the resistance- 
brazed type of assembly provides better mechanical 
and electrical bonds, compared with riveted con- 
tacts. In addition, the processes make unnecessary 


the weakening of parts by punching holes in them 
1ood 


projection-welded or the 


to receive the rivets. 
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(Model 785) INDUSTRIAL CIRCUIT 
TESTER a versatile, portable tester for 
laboratory or maintenance needs, 
where an ultra-sensitive instrument is 
required. Provides 27 AC and DC volt- 
age, AC and DC current, and resistance 
ranges. (DC sensitivity 20,000 ohms 
per volt.) 
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SENSITIVE RELAYS a line of sensitive 
relays including the Model 705 which 
provides positive control at levels as 
low as ¥2 microampere. Non-chatter- 
ing magnetic contacts handle up to 
10 watts at 120 volts. 
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(Model 779, Type 1) SUPER-SENSITIVE 
ANALYZER small, light, compact, 26 
range Volt-Ohm-Milliammeter with 5 
DC voltage ranges, sensitivity of 1000 
or 20,000 ohms per volt. AC tempera- 
ture compensated. Self-contained 
power supply. Ideal for many produc- 
tion and test requirements. 





(Model 622) ULTRA-SENSITIVE INSTRU- 
MENTS portable DC and AC Thermo 
instruments for precision measurement 
of potentials and minute currents in- 
volving electronics, thermo-couples or 
laboratory research. 





(Model 798) MULTI-PURPOSE TUBE- 
CHECKER offering provision for testing 
Receiving Tubes — Voltage Regulator 
Tubes—Light Duty Thyratron Tubes such 
as 2A4—6D4—884—885—2051. Scale is 
calibrated “Good-Bad” as well as in 
mutual conductance range. 


PANEL and SWITCHBOARD INSTRU- 
MENTS a complete line of instruments 
in all types, sizes and ranges required 
for switchboard and panel needs .. . 
including DC, AC power frequencies 
and radio frequency, rectifier types 
and D.B. meters. 


(Model 697) VOLT-OHM MILLIAM- 
METER one of a line of pocket-size 
meters, Model 697 combines a selec- 
tion of AC and DC voltage, DC current, 
and resistance ranges. Ideal for main- 
tenance testing and many inspection 
requirements. 





(Model 769) ELECTRONIC ANALYZER 
incorporating a conventional Volt- 
Ohm-Milliammeter with self-contained 
power source—a high-impedance elec- 
tronic Volt-Ohmmeter using 115 volt, 
60 cycle power—a stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 
megacycles. 
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ciable output at higher frequencies ir the r-f spectrum. 
Two small permanent magnets are placed on opposite 
sides of the noise diode. These set up a magnetic field 
within the diode in order to squelch high-frequency 
oscillations which might occur. 

Frequency ranges are from 20 to 200,000 cps; output 
voltage is 0 to 0.2 volts. Power requirements for the 
noise generator are 6.3 volts a-c at 0.6 amp; 250-350 
volts at 12 ma. Oo0 


Flexible Insulating Materials 


New manufacturing facilities set up to pro- 
duce mica-silicone-glass cloth, tape and tubing. 


EMIL M. HAUSHEER 
Insulation Engineer 
National Electric Coil Company 


ICA tapes and wrappers have long been the prime 
insulators for high voltage coils or coils which 

are subjected to high temperatures, high speeds, and 
other adverse conditions. Mica is unique in that it is the 
only material available in thin, flexible form that main- 
tains over a long period of time a high dielectric strength 
and good physical and chemical properties, even when 
subjected to temperatures as high as 600 C (1112 F). 
One disadvantage, however, is that mica is mined in 
comparatively small and very irregular shapes and when 
prepared is known as mica flakes (or splittings). To 
make them suitable for a wrapper or tape, the mica 
splittings must be supported on one or both sides with 
a reinforcing material and the combination bonded with 
an insulating adhesive. The two temperature-limiting 
components in these mica wrappers and tapes have been 


(Left) Take-up end of mica laying machine for producing special silicone-bonded glass-back mica tape. 


the supporting or backing materials and the adhesives, 

Until a few years ago, paper, cambric, silk, and other 
organic sheet materials were the principal supporting 
media used in flexible electric insulation and the bond. 
ing agent was organic synthetic resins. The develop- 
ment of glass fiber cloth made available an inorganic 
backing in place of the organic. First this was onl 
available in heavier stocks and the cost was high. Now 
glass cloths as thin as 0.0015 and 0.002 in. are commer. 
cially available and at a cost comparable to cambric and 
silk. This enables the elimination of one of the weak 
components. 

Not only has glass cloth been used as a carrying or 
supporting material for mica wrappers and tapes, but 
also for varnished cloth generally known as “varnished 
fabric,” giving this an inorganic base. 

Today silicone varnishes and adhesives are available 
for the aforesaid products, eliminating the second weak 
component when required; Silicones will withstand a 
much higher temperature than organic varnish coatings 
or adhesives, and they have a much longer life at normal 
or elevated temperatures. When overheated, silicone will 
not carbonize. When decomposition does appear, it is 
at a temperature far in excess of the carbonization tem- 
perature of organic substances and the residue is a non- 
conductive white silicone-base powder. 

3ecause of the availability of mica-silicone-glass insu- 
lations, in “Introduction to AIEE Standards,” June, 
1947, the symbol H was assigned to this class of insulat- 
ing materials, with permissible hot-spot temperature of 
180 C (356 F). 

With the introduction of silicone varnishes and ad- 
hesives, the necessary manufacturing techniques had to 
be worked out for applying these to glass cloth as a 

(Continued on page 204) 





(Right) 


Coating tower for producing varnished glass cloth. The oven operates at 650 F when curing silicone varnishes and 


126 


at 350 F with conventional resin long-life synthetic varnishes. 
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TYPE LJ 


ALLIED RELAY 


SENSITIVITY: 
9 MILLIWATTS 


Supplied with contact ar- 
rangements up to 2-pole 
double-throw. Standard 
silver contacts rated at 1 
ampere at 24 volts DC or 
110 volts AC non-induc- 
tive. Coil rating 9 milli- 
watts up to 38 volts DC 
and 0.12 volt-amperes up 
to 110 volts AC. Dimen- 
sions: 134” x 234” x 234”. 


Sap ie, 
oom 
TYPE LJ 


ALLIED RELAY 


SENSITIVITY: 
11 MILLIWATTS 


Contact arrangements, 
single-pole double-throw. 
Standard silver contacts 
rated at 2 amperes at 24 
volts DC or 110 volts AC 
non-inductive. Coil rat- 
ing 11 milliwatts up to 25 
volts DC. Coils available 
for DC operation only. 
Dimensions: 114” x 134” 
x 134”. 


TYPE 
ALLIED RELAY 


SENSITIVITY: 
80 MILLIWATTS 


Supplied with contact ar- 
rangements up to 2-pole 
double-throw. Standard 
silver contacts rated at 2 
amperes at 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating 80 
milliwatts up to 31 volts 
DC. Coils available for 
DC operation only. Di- 
mensions: 13¢” x 1%o” x 
134”, 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 2] 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





REVERSE SWITCH FOR FHP MOTORS 


Switch enables split-phase and capacitor-start single- 
phase motors to be started in either direction, reversed in- 
stantly or brought to a quick stop. Reverswitch replaces 
the starting switch in motors with centrifugal starting 
mechanisms and_is said to fit most standard fhp motors. 
Mechanical in action, it is similar to conventional starting 
switches except switch has two contacts instead of one. To 





achieve instant reversal, the action of an external three- 
pole double-throw switch with an off position is required. 
However, various types of standard starting and reversing 
switches, drum controllers and magnetic relays may be used, 
thereby making a wide selection of both manual and auto- 
matic methods of control possible. Iron Fireman Manufac- 
turing Co., Heating Control Div., 2838 S.E. 9th Ave., 
Portland, Ore. 


MULTIPURPOSE RELAYS 


Small relay = (illus- 
trated) for plug-in or 
hermetically sealed re- 


quirements in industrial 
and military applications 
has the armature and 
frame constructed for op- 
eration under shock and 
vibration conditions. Uni- 
versal wound coil is vac- 
uum varnish impregnated 
and all metal parts are 
cadmium or nickel 
plated. Obtainable in six 
contact combinations up to DPDT, the contacts, made of 
pure silver, are % in. in diameter and are rated at 115 
volts a-c or 24 volts d-c non-inductive. Operating voltages 
up to 300 volts d-c or 440 a-c and special alloy contacts for 
higher loads are available. A midget relay announced by 
the same company for transmit-receive applications has a 
capacity up to 500 watts r-f on reasonably flat lines. Coils 
up to 220 volts a-c and 110 volts d-c may be obtained. 
Overall dimensions are 46 x 1% x 1%e in. Advance Elec- 
tric & Relay Co., 1260 West 2nd St., Los Angeles 26. 


HEAVY DUTY PRECISION SWITCHES 


Two heavy duty precision switches, a splashproof plate- 
type actuator switch and a limit switch with a roller arm 
actuator, are available. The plate type actuator switch (Type 
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OP-ARSO) illustrated is designed for applications op 
equipment where operator safety demands two-hand control 
switches and switch is subject to the splash of oil, water or 





SPLASH PROOF SWITCH 





coolant. It is a SPDT switch rated at 15 amp, 125, 250 or 
460 volts a-c. Physical dimensions are 37% x 33 x 3% 
in. The roller arm actuated limit switch is constructed so 
that the operating head is adjustable to any of four hori- 
zontal positions and 870 vertical positions at intervals of 0.4 
deg through 360 deg. Switch will operate either clockwise 
or counterclockwise and the roller arm can be reversed in 
order to place the roller on either side of the arm. Sealed 
against the entrance of dirt, dust, oil, water or coolant, the 
switch is rated at 20 amp, 110, 220 or 460 volts a-c; % amp, 
115 volts d-c; 4% amp, 230 volts d-c; 3% hp, 110 volts a-c, 
1% hp, 220 volts a-c. Micro Switch, Freeport, Ill. 


STEPLESS SPEED CONTROL OF FHP D-C MOTORS 


Stepless speed control of fractional horsepower motors is 
accomplished by an electronic control system without sac- 
rificing desirable operating features. Control operates from 





either a 110 or 220 volt, 50- or 60-cycle, a-c power source, 
and utilizes full-wave gaseous rectification to supply both 
the armature and field of a specially-designed ball-bearing, 
d-c motor. Control unit can be any distance from either the 
motor or power unit and permits the selection of any speed 
over a range 80 to 1800 rpm on standard models. Selected 
speed is maintained substantially constant from no load to 
full load. Control unit also has a switch to start or stop 
motor without changing the speed setting. Reversing control 
units are available, which, when used in connection with 
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Built by fractional 


horsepower motor 


Nee Specialists 
5 HT a a G ” T Packard specializes exclusively in the 


manufacture of fractional horsepower 

motors. Our entire enlarged plant facil- 

ite T 0 a AN ities . . . all of our engineering and 
manufacturing experience . . . are con- 
centrated in this single field. Manu- 

facturers of motor-driven appliances 

and equipment have long profited from 

this singleness of purpose. Packard 

Fractional Horsepower Motors are of 

outstandingly uniform quality . .. can 

be delivered in greater quantities in 

less time. For fast action on your 

fractional horsepower motor problem, 

specify Packard motors—engineered 

and built for lasting satisfaction. 





REC.uU S PAY OFF 


Packard Electric Division, General Motors Corporation * 
Warren, Ohio 


PACKARD MOTORS for 
Compressors °* Power-driven Bench 
Tools @ Ironers * Milking Machines ¢ 
Stokers ¢ Milk Separators * Washing 
Machines ¢ Furnace Blower ¢ Water 


Pumps ¢ Oil Burners °* Ventilators 
and many other applications 


ORS FOR THIRTY-TWO YEARS 
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There’s a Hint for Better Drawings in— 













Engineer: Look ot the artistic revision job 


Miss Jones is doing. 


Draftsman: Nice mat surface, too! That 
reminds me that we should make all our 
drawings on Arkwright Tracing Cloth. It 
stands revisions so much better than per- 

ishable tracing paper. 


Revision means little to Arkwright Tracing Cloth. 
It stands up without wearing through and re-inks 
without feathering. Its translucency is built in from 
surface to surface. For only a thrifty trifle more in 
cost, it will pay you to make all your drawings on 
Arkwright. Then you can count on perfect repro- 
duction after repeated handling or years of aging in 


the file. 


See for yourself how much better Arkwright serves. 


Sold by leading drawing material dealers everywhere. 
Arkwright 


Generous working samples on request. 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
1. Erasures re-ink without feathering. 
2. Prints are always sharp and clean. 
3. Tracings never discolor or go brittle. 
4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transparency. 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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dynamic braking, permit a full speed reversal within 1 sec 
These controls are available in various type motors , 
speed ranges up to % hp. Servo-Tek Products Co,, 4 God. 
win Ave., Paterson 1, N. J. 


and 


SOLDERLESS TERMINALS 


Spring-action snap-on terminals permit quick positive 


contact for joining wires together and eliminate all tape 


and soldering of wire connections. Any number may be 
connected together on top of each other for multiple ‘con- 
nections. Nu-Way Terminals are nickel-plated 
Hatheway Manufacturing Co., Bridgeport, Conn. 


brass, 


SAFETY SWITCHES 
Safety switches have current carrying parts silver plated, 
visible blade terminals for quick checking of switch oper- 
ation, steel reinforced fuse clips and jaws, non-tracking in- 
sulation in the base, formed melamine insulating cross bar 
and removable pressure connectors so that solder lugs may 





be used. Magnetic plate in the arc chamber adds to the rup- 
turing capacity of the switches. Line terminals are dead 
front, protected by the hinged arc chamber cover and quick 
make-and-break action is assured through the use of a mech- 
anism with no dead center. Types A, C and D are available 
in 30- and 60-amp sizes. Square D Co., 6060 Rivard St., 
Detroit 11. 


SILICONE INSULATING TAPE 


Insulating tape for application by vulcanization consists 
of Fibreglas cloth impregnated and coated with Silastic, 
a silicone rubber. This rubberlike dielectric has a strength 
of 450 volts per mil and is said to withstand teniperatures 
above those that would decompose ordinary rubber and 
resinous insulations. Applications include outer wrappings 
for field, armature and transformer coils; insulation for 
solenoid coils, electric wire and cable; service in hot air 
ducts and sealing of hot air pipes. Tape forms a jacket 
which is moisture-proof and oil resistant. From —70 to 
500 F, it retains its physical, chemical and dielectric prop- 
erties. Vulcanization is completed in approximately 15 min 
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s\E2 BUNELL Tooling can help you reduce unit costs and 


wet wg mA increase production efficiency on your sheet metal 
gv gert@ r Cee stampings. Complicated or “‘tough” die problems 
are v ov eF are our specialty. Our skill and long experience 
—-.” in designing and building all kinds of dies is at 





your service. Consultation is invited. Write today 


or send your prints. Write for 


Ky Catalog 





MACHINE AND TOOL CO 


1601 EAST 23rd STREET + CLEVELAND 14, OHIO 





1S 
aunt “\4 WV ,\a'- sae 
But ake J 
ore “4 it Y 
gight ON ins 
\ AN 
Gol 
no 
-” 


SEPTEMBER 1949 131 





HANDBOOK 


---192 PAGES of 
USEFUL INFORMATION 


Engineers, designers. purchasing agents 


GET YOUR COPY 


You will find coniplete data on the lamps used in 
pilot lights. 


nd illustrations —all full size—of hundreds of 
items you will use. 


here is a table of resistors for operation of 
lamps on all voltages. 


Complete dimensional data on each unit. 
More than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3,N. Y. TELEPHONE SPRING 7-1300 


Uuite for Handbook ¥-149 


TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 





IMPERIAL 


132 








TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 











at 260 F or 3 to 5 min at a steam pressure of 50 psi, 
Manufacturer recommends an after cure in an air- -circulat. 
ing oven at 400 F for periods up to 4 hr depending upon 
the thickness. Thicknesses of 0.012 or 0.020 plus or minus 
0.002 in. and widths from % to 2 in. are furnished j in roll 
lengths of 48 and 72 ft. Irvington Varnish & Insulator Co, 
Irvington 11, N.J. 


SENSITIVE CATHODE-RAY TUBE 


Multiple-intensifier-type cathode-ray tube (Type 5XP) 
features a highly sensitive vertical deflection system jp 
which potentials as low as 24 to 36 volts peak-to-peak are 
sufficient for 1 in. of vertical deflection on the screen. With 
overall accelerating potentials as high as 25,500 volts, the 
light output is adequate for applications that require the 





observation of high-speed single transients. Changes in the 
design of the deflection plate structure and an increase ijn 
the overall length of the tube account for the increased 
sensitivity. Deflection plate capacitance is 1.7 mmf plate-to- 
plate. The voltage ratio of the intensifying electrode (Eb3) 
to the accelerating electrode (Eb2) can be as high as 10:1, 
but due to the fact that the usable vertical deflection is a 
function of this ratio, the full-screen deflection is reduced 
at the higher ratios. A shield has been placed between 
deflection-plate pairs Di-De2 and Ds-Ds to prevent inter- 
action. 
ing Pl, 
tories, Inc., 


A choice of screen phosphors are available, includ- 
P2, P4, P5, P7 and P11. Allen B. DuMont Labora- 
1000 Main Ave., Clifton, N.J. 


SELF-SOLDERING BLADES 


Self-soldering blades and attaching machine solder the 
blades to wires rapidly and securely. Machine clinches, 
solders and cuts off blades simultaneously. Utilizing blades 
in strip form, supplied on reels, the manufacturer claims that 





machine will solder up to 750 pairs per hr. Heat is applied 
to blades and wire by standard electric heating units using 
105 to 125 volt a-c or d-c. Air pressure of 80 psi up from 
shop lines may be used for actuating the machine. Electric 
Terminal Corp., 31 Commercial St., Cranston, R. L. 


COMPACT CAPACITOR FOR FHP MOTORS 
Electroyltic motor-starting capacitors (Type JPZ) 
four capacities ranging from 95 to 170 mfd at 110 volts a-c 
are for fractional-horsepower motor applications. Small 
hermetically sealed aluminum containers enable these ¢a- 
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Manufacturers of electrical apparatus and 
appliances, repair and maintenance depart- 


VERY HIGH BREAKING STRENGTH ments and rewind shops will find MIRAGLAS’* 


e WILL NOT STRETCH OR SHRINK CORDS ideal wherever a low-cost high qual- 
e WILL NOT ROT Tea lil: tame ACA Mo ali Ma tale Liat tiols 


member is required for . 


© RESISTS OILS, CORROSIVE FUMES 
AND MOST ACIDS banding field and armature coils... 


wra 1 tri band: il oan 
¢G00D MOISTURE RESISTANCE ici i aa sala taht 


... protecting front of commutator V-ring... 


AND IS THE LOWEST-COST CORDAGE reset strings...tying slot insulation ... bind- 
ON THE MARKET COMBINING ALL ing on V-ring extension... filling in winding 
THESE ADVANTAGES ao oli CMO oh i liile Mek Mol mae eM elas Millie a 

and generators — and when wax-treated 


MIRAGLAS* CORDS are made for assembling and tying wire harnesses. 


by plying fine, strong, flexible 
fiberglas (filaments of glass) 
into twines ranging in size from 
-014” to .154” in diameter and 


available either treated or un- For MIRAGLAS* CORDS as for all other ELECTRICAL 
eee: eee ey INSULATIONS you can depend upon MITCHELL- 


prene or wax. 
*Woven of fiberglas RAND “Electrical Insulation Headquarters” since 1889. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE «+ TRANSFORMER COM- 
POUNDS «+ FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE «+ VARNISHED CAMBRIC CLOTH AND 
TAPE = MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING «+ INSULATED VARNISHES OF ALL TYPES « EXTRUDED PLASTIC TUBING 
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HEYCO ELIMINATES STRAIN ON TERMINALS 
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Lonttdiad. § 


TWO LOW COST 
ee aoe 
STRAIN RELIEF 
BUSHINGS 


No. 2-P for XT-20 CLOCK WIRE 
No. 3-P for POSJ-64 and POT-64 SIZES) 





Anchor your cordset to your electrically 
operated machines, appliances and equip- 
ment to insure maximum product life! 


The Heyco 


1. Absorbs cord pull, push & torque 
2. insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 

5. improves product appearance 





@ The Nylon Heyco insulating grommet grips 
the wire in a vise-like grip yet will not injure 
it in any way. Your product will be a better 
product with Heyco. 


OTHER HEYCOS IN SIZES TO ACCOMODATE 
WIRES UP TO 3/,” DIAMETER 





HEYMAN MANUFACTURING COMPANY 
Kenilworth 1, New Jersey 


In Canada Approved by 
Canadian Standards Association No. 8919 


Cornell-Dubilier Electric Corp., South Plainfield, N.] 


pacitors to be mounted in flat spaces such as motor fixtures 
and electric fan bases. Two terminals are broug 
the narrow end of the flat surface of the can body, Dimen. 
sions of capacitors up to 170 mfd are 31% x 4%e@ x Sf in 
For fiber insulating covers, which are also available, the 
dimensions are 3%6 x 5 x ‘M46 in. Two openings are 
vided in the fiber insulating cover for the solder | 


ht out at 


pro- 
ugs. 


OIL-BURNER IGNITION TRANSFORMERS 


Line of oil-burner ignition transformers for commercial 
. . . . < 
and domestic applications provide a secondary current of 23 


ma at 10,000 volts open circuit which is said to be sufficient to 





ignite the lowest viscosity fuel oils. Cores of laminated high- 
grade silicon steel are assembled with vacuum impregnated 
coils sealed in a heat and moisture resistant compound, In- 
stalled in a waterproof casing, the basic overall dimensions 
are 67% x 4% x 43% in., however, dimensions will vary 
slightly as unit is available in nine styles which provide fer 
various positions of secondary bushings and secondary con- 
nections. Primary is rated at 250 va, 115 volt, 60 cycle and 
is said not to cause radio and TV disturbances. Acme Elec- 
tric Corp., 359 Water St., Cuba, N.Y. 


MINIATURE BALL BEARING 


Small annular ball bear- 
ing is an extra light, deep 
groove, non-filling slot type 
of the “30” series, metric 
sizes. Applicable in the fields 
of instrumentation, — sub- 
miniature motors, laboratory 
apparatus, testing devices, 
and other products having 
small moving parts. Smaller 
than \& in. O.D., this radial 
ball bearing has _ uninter- 
rupted raceways and comes 
with separator and double 
shield for dust protection. 
The separators assure. uniform load distribution and reduce 
internal friction. Made of chrome steel, this bearing 1s 
ground on all functional surfaces, has an O.D. of 3 mm 
(0.1181 in.), bore 0.75 mm (0.0295 in.), seven evenly 
spaced balls of 4% mm (0.0197 in.) diam and will accommo- 
date radial and thrust loads. Landis & Gyr, Inc., 104 Fifth 
Ave., New York 11. 





BRAIDED FIBERGLAS TUBING 


Braided fiberglas tubing and sleeving (BH ‘649”) has 
excellent physical and dielectric properties that will with- 
stand knotting, twisting and direct flame without insulation 
breakdown. Treated to retard fraying, it cuts clean, making 
wire threading easy. Exposures for 96 hr at 220 F pro- 
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Automatic Electric Hermetically Sealed Relays. “Sealed-in” controlled 
atmosphere protects these relays from electrical or mechanical failure 
from varying conditions of temperature, dust, humidity, acid, fungus 
or air pressure—and makes them completely tamper-proof. 


they’re better relays, too! 


The Automatic Electric Relays available in hermetically sealed hous- 
ings include the new, outstanding Class “B” ... the famous Class “A” 
... the small, lightweight Class “Z” ... the tiny, but powerful Class 
“S.” Hermetic sealing ... highly favored by the Armed Forces ... 
maintains all the quality for which these relays are famed. 


send for circular! 


When you need hermetically sealed relays, call in the Automatic 
Electric field engineer. Meanwhile, for full information, address: 
Automatic Electric Sales Corporation, Chicago 7, Ill. In Canada: 
Automatic Electric (Canada) Ltd., Toronto. 
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Good 
about | Burnishing 


F ROM North, East, West and South comes NEWS 
that hundreds of metal processors have found 
Oakite Composition No. 3 to be ideal for burnish- 
ing steel, brass, silver and wrought or die-cast 


aluminum. 





Oakite Composition No. 3 gives rich suds in hard 
or soft water, lubricates smoothly to prevent metal- 
on-metal scratching, rinses freely leaving no soapy 
film on work or balls, improves luster quickly at 
low cost per unit. 


FREE Write to Oakite Products, Inc., 18H Thames 
St., New York 6, New York, for more information 
about Oakite Composition No. 3... also about 


methods for cleaning and bright-dipping before 
burnishing, and keeping balls and barrels in good 
condition. 


OAKITE 


REG. u.5 PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 








Technical Service Representatives Located in 
Principal Cities of United States and Canada 


Totally Enclosed 
Pome cama —————* Fan Cooled 


=o 


Le B 










’ to 


Type TEFC 
Polyphase 


Here is the newest and most successful development in 

air cooled motors. Totally enclosed, constant speed, con- 

tinuous duty; it is designed for cooler and more eco- 

nomical operation under the hardships of extreme heat 

and dust. Fully ball bearing and quiet running, too. You 

will want to know more about this mew VALLEY Motor. 
WRITE FOR DESCRIPTIVE LITERATURE 


VALLEY 


eTGt att ele 


4221 Forest Park Bivd. + St. Louis 8, Mo. 
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duces no physical change or loss of dielectric strength 
Available in four grades and five colors, the sizes range 
from No. 20 to % in. This tubing, having a megohm 
resistance of 50,000 when dry and 10,000 when wet, js 
expected to have applications ranging from radio and TV 
sets and electrical motors to mechanical counters and 
switchboards. Bentley, Harris Manufacturing Co,, Dept, 
M-35, Conshohocken, Pa. 


SMALL WIRE-WOUND RESISTORS 
Resistors (Type IR) designed for applications where 
space is a minimum and precision values are required 
range from 1200 to 28,000 ohms and \% to 5 watts. Of the 





wire-wound type, enameled resistance wire is enclosed in 
a molded phenolic form to insure permanency of electrical 
characteristics. Moisture and fungus proof coating protects 
resistor against deterioration. Standard tolerance of plus or 
minus 1 per cent is maintained. Sizes vary from 44 to % in, 
in diam and % to 1% in. in length. Instrument Resistors 
Co., 1036 Commerce Ave., Union, N.J. 


GLOW DISCHARGE TRIODE 

Glow discharge triode is designed to 
be used as a relay tube for the “on-off” 
control of low current electrical circuits, 
Utilizing a cold cathode, the 5823 re- 
quires no warm-up time, consumes no 
stand by power and can be discharged 
by a small amount of electrical energy 
applied to the starter-electrode circuit. 
Excellent life in relay service and when 
triggered every cycle on 60 cycle a-c the 
average life expectancy is 45 million 
starts. Radio Corp. of America, RCA 
Victor Div., Tube Dept., Harrison, N.]. 





MINIATURE COIL FORM 


Ceramic coil form (designated LST) has been designed 
for use in electronic equipment where space is at a pre- 
mium. It is constructed of silicone-impregnated ceramic 


pRepee aia 





(grade L-5, JAN-1-10), said to offer high resistance to 
moisture and fungi and to have good dielectric properties. 
Form measures ™2 in. high (mounted), and *46 in. diam, 
mounts in No. 18 hole. Mounting bushings and ring type 
adjustable terminals are of brass, bushing (with 8-32 


ELECTRICAL MANUFACTURING 





Molded by General Products Company, 
Central Falls, R. |., for Egyptian 
Chemical Co., Boston, Mass. 


LU MARY 


(FLAME AND HEAT RESISTAR 






PRODUCES A 5-WAY- 
IMPROVED PRODUCT 


One third the weight of glass . . . shatterproof and figures about the laboratory testing of this lamp shade. 
tough enough to withstand transportation and shipping It will indicate to you how heat resistant Lumarith XF 
abuses, this thermoplastic diffuser shade will save thou- —with its excellent form retention and high speed 
sands in replacement and insurance dollars for hotels, moldability—is definitely a possibility for appliance 
stores, institutions, undertakers, and caterers serving housings and other electrical parts that require rugged 
the public. toughness as well as U. L. approval. 

Here’s another example where a switch to Celanese Celanese Corporation of America, Plastics Division, 
Plastic has resulted in an outstanding product improve- Dept. 5-1, 180 Madison Avenue, New York 16, N. Y. 
ment. 


Injection molded of Lumarith XF—Celanese special 
heat and flame resistant cellulose acetate—it is one of the 
largest (16” diameter, 32 oz. shot) thermoplastic mold- 
ings made today. Lumarith XF gives it a light, flattering 
translucency and unmatched color and surface beauty. 

Your Celanese representative can give you facts and #Reg. U.S. Pat. Of, PLASTICS 
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with the . . 


_ Select exactly the, right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 


every way! 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem ... and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 


PROVIDE DELAYS 


RANGING FROM 
1 TO 120 SECONDS 


Fearunes: — Compensated for ambien’ 
temperature changes from —40° to 110° ¥ 
. . - Hermetically sealed; not affected By 
altitude, moisture or other climate changes 
. -- Compact, light, ed, inexpensive . . . 
Circuits wailakle: SPST Normally Open; 

Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


a 
io 
o” 


e 

0” Amperite REGULATORS are the simplest, 
on cheapest, and most compact method 

obtaining current or a regulation 

. - - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 

561 Broadway, New York 12,N.Y 


FA mperitE CO., Inc 




















thread) is cadmium plated and terminals 
The powdered iron slug is adjustable. Supplied as a coil 
form only, will accommodate solenoid or pie-type windi 
Inductance changes of approximately 2:1 may be expected, 
depending on type of winding. Cambridge Thermion; 
Corp., 445 Concord Ave., Cambridge 38, Mass. , 


are silver plated. 


SILICONE LAMINATED PLASTIC 


Three new grades of a chemically inert, silicone filament. 
woven glass laminated plastic, Silicone Dilecto, wil] With- 
stand temperatures up to 250 C. In addition, it offers gZo0d 
arc, flame and moisture resistance. All the above grades of 













GB-112-S 





Grade GB-128-S | GB-261.s 








Water absorption— 

%-24hr 0.15 0.15 0.20 
Dielectric strength 

volts per mil 

short time 325 250 150 

step by step 300 
Arc resistance— 

sec 275 275 275 
Insulation resistance 

megohms 3000 800 5.7 
Bonding strength 

—lb 960 800 990 
Thickness 

in. | 0.10-% 1/32-% 1/16-% 








silicone laminated plastics are applicable for high frequency 
insulation where stability to moisture is required. Grade 
GB-128-S has the highest impact strength of the three: 
Grade GB-261-S the best machinability. Continental-Dia- 
mond Fibre Co., Newark 13, Del. 


INDICATOR SWITCH 


Push button momentary contact 
switch and indicator lamp are com- 
bined into one unit. Usable in con- 
nection with detection and extin- 
guishing systems, the lamp in the 
switch plunger cap flashes when 
trouble is detected. The switch can 
then be pushed to remedy the condi- 
tion. The unit may also be used as a 
pilot lamp to indicate that a partic- 
ular circuit is in operation after the 
switch has been pushed. The lamp is 
operated independently of the main 
switch contacts and, if connected to 
a holding relay, the lamp would go out if the relay opened. 
Robert Hetherington & Son, Inc., 1216 Elmwood Ave, 
Sharon Hill, Pa. 





POWER TRIODE 


High-mu power triode (RCA-811-A), 
an improved version of earlier type 811, is 
designed for use as a Class B a-f power 
amplifier and modulator and is well suited 
for Class C telephone, telegraph and seli- 
rectifying servce. In Class B a-f service 
and in unmodulated Class C service, the 
tube has a maximum plate dissipation of 
65 watts (ICAS). In Class C telegraph 
service under ICAS conditions two tubes 
can be operated with a plate input of 520 
watts and with driving power of approx- 
mately 14 watts. Because of its high pet- 
veance, tube operates at high efficiency 





ELECTRICAL MANUFACTURING 











NEW JERSEY WOOD FINISHING CO. 


[THE PEAK OF QUALITY] ELECTRICAL INSULATION DEPARTMENT ¢ WOODBRIDGE, N. J. 

Varnished Cambric —_ eee Fiberglas . 
Varnished Cambri ey t’’ Combination Slot Insulati 

Olhe.Varlexr Produchs Vertes Boch | Spathate Gusts Extreded Tobing se 
Varnished Silk Substitutes Cable Wrapping Tapes 
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HIGH HEAT 


Gr MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 

© A composite, Inorganic-bonded highly-integrated mica insulat- 

ing material built-up from mica splittings. and approximating raw 

mica in all physical properties. 

® Completely inorganic, odorless, and smokeless. 

® High mechanical strength and integration. 

® High dielectric strength. 

® High durability and moisture resistance. 

® Resistant to temperatures up to redness without change. 

© Does not react chemically with resistor materials. 

® Unaffected by oils or organic solvents. 

® Available in large sheets or full-size punchings. 

® Can be stamped cleanly to specified design. 

® Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 





NEPCO EXPANDS 


To house MORE, specially designed com- 

mutator machinery, The Nippert Electric 

Products Company, is expanding its manu- 
facturing space 50%. 

This expansion is necessary to meet the 
demands of many motor manufacturers who 
have discovered the superiority of NEPCO 
COMMUTATORS. 


COMPANY 


PHONE RA. 1116 


DS liges ee aea Me eee I 


DAE eee! 
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and with low driving power. Tube may be Operated 

maximum ratings in all classes of r-f service at frequenses 
as high as 30 me, and with reduced ratings up to 100 
Design features include a large zirconium-coated plate wil 
radiating fins to give effective heat dissipation, heavy in 
ternal leads to grid and plate said to give low r-f losses, ee 
a low-loss micanol base. Filament current, 4 amp; amplifica 
tion factor, 160. Radio Corporation of America, Tube " 


De 
Harrison, N. J. ept., 


FAN-COOLED GEARMOTOR 


Enclosed gearmotor is designed for atmospheres con- 
taining non-explosive dusts, vapors, and injurious foreign 
materials. External fan forces cooling blasts of air over the 
streamlined case. This motor, type FWFB, is totally en. 


closed and includes such features as labyrinth seals heavy 





duty ball bearings lubricated for life, and herringbone gears, 
Motor and gears are combined in a balanced design and the 
unit may be mounted in any position. Sterling Electric Mo- 
tors, Inc., Los Angeles 22. 


HIGH CURRENT THYRATRON 


Low-cost, quick-heating, high-current 
thyratron tube designed as a firing tube 
for use with ignitrons carries a 50 amp 
peak current rating. It is also applicable 
in motor speed control and regulated recti- 
fier equipment. Type NL-740 is gas and 
mercury filled for quick starting and con- 
stancy of characteristics within wide tem- 
perature Imits. It requires a_ filament 
voltage of 2.5 volts; filament current of 
16 amp; peak inverse voltage, 1250 volts; 
d-c current output, 4 amp. National Elec- 
tronics, Inc., Geneva, III. 





UNIFORM STRENGTH LAMINATED PLASTICS 


Phenolic-resin impregnated cotton-base laminated plastics 
(RN-30) is said to have uniform strength in all directions. 
Because of matted and unwoven cotton fiber construction, 





Tensile strength, psi. . ; 35500: 15,500 8,400 
Tensile modulus, psi. . . 880,000 860,000 710,000 
Flexural strength 


Flatwise, psi... ... ...... 20,000 21,000 15,000 
Edgewise, psi........ 23,000 


Flexural modulus 


Edgewise, psi........ 720,000 570,000 
Compression strength, psi 11,000 
Bonding strength, lb...... . 1520 
Dielectric strength, vpm, (ST) . 248 
Power factor (1 mc) OS 0.075 
Dielectric constant. . ae + ee 


i inseineenstenn 
parts made from the material are claimed to wear more 
evenly than the woven fabric-base laminated plastics. Mate- 
rial is intended for use in fine gears as well as for electrical 
and mechanical applications. Essential properties for 
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Round Wire 












WINES 


for every need 





@ No matter what type of spring you need, we can 
supply it ...in the quantity you want . .. and when you 
want it. 

Our American Quality Springs are made in all sizes 
and shapes—from giant coil springs to tiny open-wound 
helicals that weigh 5100 to the ounce. We can produce 
springs from round wire, shaped wire, flat wire or strip 
steel, from either pre-tempered or formed -and-then 
tempered material. 

So whether you need springs of some special design, or 
some of the more common types, why not call on us? 

Our engineers will help you get the right design and 
we can produce springs exactly as specified. A call or letter 
will bring one of our spring engineers to help you work 
out your spring problem. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Forms 





Flat Wire Forms 


AMERICAN QUALITY SPRINGS 
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Makers of a wide variety of 

coil windings, DANO, for years, 

has been supplying industry with the 

exact coils needed to do an exact job. Further- 
more, DANO is completely set up to produce 
specially treated coils deeply impregnated with 
wax or varnish in vacuum impregnation tanks 
and cured in heat controlled ovens. Don’t let a 
coil hold up production. Call or write DANO, 
makers of quality coils to YOUR specifications. 


@ Bakelite Bobbin 

@ Cotton Interweave 

@ Coils for High Tempera- 
ture Applications 


@ Form Wound 
@ Paper Section 
@ Acetate Bobbin 


ALSO 
TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 








lengthwise (or crosswise), 45 deg bias, and Grade L (45 
deg bias) are listed here. Available in sheets up to 2 in 
thick, rods up to 2 in. diam., and molded tubing from \, j ; 
ID to 4 in. OD. Supplied in natural color o1 oe 
gloss finish. Formica Co., 4614 Spring 


cinnati 32 


‘or only in semj. 
Grove Ave, Cin. 


TANDEM SPEED NUTS 


Flat-type Speed Nuts are being produced in continuous 
strips that can be easily handled in assembly, thereby cutting 
production costs. Called the Tandem-Type Speed Nut. it 


consists of a strip of pre-tempered spring steel into which 


the fasteners are stamped, a partial shear separating each 
unit. This permits the operator to break the strip from the 





leading speed nut with a clean separation as it is tightened. 
Size for 10-24 screws are produced in either strips or coils. 
Tinnerman Products, Inc., 2040 Fulton Rd., Cleveland 13. 


RUGGED CORRUGATED SHIPPING BOX 


Rugged corrugated shipping box for many uses, some of 
which are electric motors, hand tools, wire, cable and tubing, 
may now be procured. Having multi-wall construction, the 
box can be designed with corrugations running in the de- 
sired directions for maximum compression strength; ends. 





sides, and points of greatest strain of the box are reinforced. 
Several models which include an octagonal shape are avail- 
able, construction varying with type, size and weight of the 
product to be shipped. One model has an “access door” which 
drops open to permit easy packing and unpacking. Box con- 
sists of full length inner liner of corrugated board over which 
are fitted two half liners; each half liner is capped with re- 
inforcing “trays”. A straight-arm stitcher will set up the box, 
and closure is made with metal strapping. Gummed tape 
sealing makes the box dust proof. Hinde & Dauch Paper Co., 
4902 Decatur St., Sandusky, Ohio. 


COLD-SETTING PLASTIC CEMENT 


Cement composed of a thermoplastic resin is clear, fast 
drying and cold setting. Remaining permanently flexible, it 
has a high resistance to oil, gasoline, vermin, mold and 
water. Having a high dielectric strength the cement has 
positive adhesion on glass, rubber, metal, phenolic laminates, 
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GLASS MAGNET WIRE 


FOR LONGER LIFE AT HIGH TEMPERATURES 





* Identified by AIEE standards as Class B insulation, with a permissible “hottest-spot” temperature 
of 130° C, glass covered magnet wire is particularly recommended for dry-core, air-cooled trans- 


formers and Class B rotating equipment. 


Protect your product against failure . . . with coils 
wound of Rome glass insulated Magnet Wire. 
Manufactured in round, square, and rectangular 
shapes, you will like this product because of its 
consistently high quality . the type of quality 
that means smooth, low-cost production in your 
plant, plus increased customer satisfaction with your 
product. 


WHY GLASS MAGNET WIRE ? 
Because... 


1 Its insulation is highly resistant to moisture, corrosive acids 


and vapors and has longer life at high ambient temperatures 
and under the stress of electrical overload. 


2. It requires less winding space . . 
and lighter finished product. 


3. It will give to your product longer life under severe opetating 
conditions . . 


. often resulting in a smaller 


. a real economy for your customer. 


ow BAR TO FINISHED 
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sults in a copper conductor of 
mirror-smooth surface, properly 
annealed, and finished to exact 
dimensions. 


. The copper conductor is double 


served with glass yarn, im- 
pregnated with a special heat 
and moisture resistant insul- 
ating varnish and baked to a 
hard, well-bonded, abrasion- 
resistant finish. 


. Rigid inspection methods as- 


sure you of a magnet wire 
properly annealed for easy 
handling; manufactured to ex- 
act dimensional tolerances; 
adequately insulated for de- 
pendable service. 


WHY ROME GLASS MAGNET WIRE? 
Because... 
1. Rome Cable quality control re- 





We have just pub- 
lished a new and 
comprehensive cata- 
log on Rome Mag- 
net Wires. A copy 
is yours for the 
asking. 
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vinyl, cellulose and acrylic plastics, and many Other syb. 
stances. Dekadhese is non-staining. Hayes Research Co 
678 Massachusetts Ave., Cambridge 39, Mass. " 




























PANEL INSTRUMENTS 


Two and one-half inch panel instruments in square and 


STEEL 


Every Kind 


round cases for use in electronic devices, testing equipment 
and similar apparatus offering limited space have been 


Quick Delivery 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubirg, etc. 

PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicage, Milwaukee, St. Levis, Los Angeles, Sen Francisco 


a“ : "150" / 
} 
59 100 200 ” ‘ 





+¥ 
OC VOLTS 250 & 


Sen teas B cesrace 





announced. Direct current, thermo-couple, rectifier, and 
iron vane types are available and have black molded phenolic 
cases which are dustproof and moisture resisting and ac- 
curate within plus or minus 2 per cent. General Electric 


Co., Apparatus Dept., Schenectady 5, N.Y. 


SELF-LOCKING HEX NUT 
Self-locking hex nut features a hexagonal locking insert 
that assures a tight grip and prevents it from rotating with 
the nut. Chemically treated to resist both absorption and 





drying out, the insert, in combination wth the cold forged 
nut body gives a nut that performs in excess of Army-Navy 
requirements for aircraft fasteners. Townsend Co., New 
Brighton, Pa. 


HEAVY DUTY POWER RELAY 


Relay designed to meet 
aircraft requirements can 
have contact combinations 
up to four-pole, double- 
throw. Relay terminals and 
contact arms are mounted 
on molded phenolic panels. 
Coil is of the cellulose- 
acetate sealed construction. 
Construction details give 
relay resistance to humidi- 
ty and moisture. Contacts 
have a rating of 10 amp at 
115 volts a-c or 32 volts 


Burke Electric Co. - 399 W. 12th St. + Erie, Pa. | d-c non-inductive, and coils are available for continuous 


Terminal Blocks? 
Write for copy of 
this catalog and 
price book that 
gives complete size 
and style data with 
10 types illustrated. 


th th sae ee FRACTIONAL 
INDUCTION, SYNCHRONOUS 
& DC MOTORS A « 
> ENERATORS ne 


HIGH CYCLE M-G SETS 





TERMINAL -BLOCK 
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It Will Save You Time and Money! 





Simply brush Borthig No. 613 Red Masking Com- 
pound on any parts (rough or smooth) that are to 
be free of varnish, then apply insulating varnish in 
any manner you wish and bake. 


Lift a corner of the compound with the fingers and 
peel it off! No time-consuming scraping of varnish 
... No money-wasting marring of any surface. 

It takes only 5 or 10 minutes to dry, and _ it can 
stand temperatures up to 325° F. 


JUST BRUSH IT ON, PEEL IT OFF AND POCKET THE PROFITS 
Solved Problems Are Another Product We Deliver. 


<_ 
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GEORGE C. BORTHIG CO., INC. 


EAST RUTHERFORD, N. J. ¢ P. O. BOX 115 
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An Actual Fact!... 

3 Fenwal Thermostat Units 
Costing Less Than $25 apiece 
Eliminate 
Instrument-Controlled 
Equipment Quoted at $18,000! 


Instead of a costly, elaborate indicator-controller installation, 
a manufacturer selected three compact, easily installed Fenwal 
THERMOSWITCH* units for use with simple equipment de- 
signed with the assistance of a Fenwal engineer. Accurate, rug- 
ged and with contacts fully enclosed by the temperature- 
sensitive shell, these Fenwal precision thermostats are giving 
complete satisfaction . . . at a tremendous saving in original cost 
and maintenance expense. 


Thermostat Operating Differential 
In conventional temperature 
controls, differential is the 
result of backlash caused by 
moving parts. The THER- 
MOSWITCH*, with no such 
moving parts, has a negli- 
gible differential as shown in 
the chart. 










As in this solu- 
tion to a prob- 
lem of temper- 
ature control of 
dies in the syn- 
thetic filament 
industry, you 
too may make 
amazing savings 
in heat control. 
Mai 

t Be Coupon 





THER 
“OswircH: 


Thermostat F, 





The Precisio 

ControlandOver-enicy o r Temperature 

SENSITIVE... *tDetection 
++. Sut only to fins 










LR é é f Get this bulletin... see what E 


Fenwal Thermoswitch* can do for you. 
dust fill in coupon and mail... no obligation. 
FENWAL, INC., 51 Pleasant St., Ashland, Mass. i 





SORE R REECE ERSTE ESSE EEESESEEEEEEE SESE ERE ESTEE ESEESS OSE OESEE OE ESEEESOSEE TEESE EE EEE® 


eee CR ESSE TEEEEEOOEEEE ODER ESE TEESE EEE E EEE EEEEEEES EE EEE ERE E Et ee eee eee eEee eet eae ete eee 


I am chiefly interested in the applications checked: 


HEATING PROCESSING DOMESTIC 
0 Incubators 0 Canning HEATING 
D Vulcanizing 0 Cooking O Limit switches 
DO Pasteurizing D Refining D Oil burners 
ee Ma, ey 
AT 

Ventilation © Engines —— 
O Quick Freezing Motors © Ovens 

O Transformers 0 Cabinets 

O Liquid baths 


OTHER (Please fill in your special requirements) 


COOR EERE EEE SERA EEE TEETER SEER EEEEEEEHSEEEOESEDESETEREEESEE ESOS EEE OESOSEEEESEEEEEEES OREO SESE SHEE SEED 


COREE REESE EERE EERE EEEEEESEOEEE ETE E TREE EEEEEEERESEERERSEOEEEOE TEES ESESESESESEETEEESEEESEESES SESE OSES EEE® 


SO ee ee OR REESE EEEEEE SK EEEE ESTO REET EERE EEE E REE EEESE EN SOUS OE ES EERE EERE EEE EEE E EEE EEEEEE OEE EEEE EEE OOE® 


el cteemeem en om 
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operation up to 230 volts, 60 cycle a-c or 115 yolts d 
Size of four-pole, double-throw unit is 24% x 2% x 1% . 


| American Relay and Controls, Inc., 4925 West Flournoy 


| St., Chicago 44. 


FLEXIBLE CHAIN COUPLING 


Line of flexible chain couplings (Series DSC) has all 
steel construction which combines maximum power trans. 


| mission capacity with minimum space’ requirements Two 








steel sprockets machined all over and heat treated for tooth 
hardness are wrapped with a chain. Due to the large num- 
ber of contact points between the chain links and the sprock- 
et teeth, the load is distributed so that the unit stresses are 
small. Disconnection can be readily made by either of two 
methods—by unwrapping the chain after removing the single 
connecting pin, or by moving either sprocket endwise out 
of mesh with chain. Bores range from % to 2% in. with 
capacities up to 119 hp at 2000 rpm. Covers are available. 
Morse Chain Co. Div. of Borg-Warner Corp., 7601 Central 
Ave., Detroit 8. 


EXPLOSION-PROOF TIMER 


Explosion-proof timer (Microflex Timers), supplied in 
cast iron enclosure with machined metal-to-metal seal, is 
intended for use in Class I Group D and Class II Group 
G hazardous locations. Timer is suitable for controlling 





electrically operated valves and motors and for various 
processing applications in atmospheres containing gasoline, 
lacquer solvent vapors or other explosive gases. Standard 
dials are available for 120 sec, 20 min, 120 min, 20 hr, and 
60 hr. Timing accuracy is 0.1 per cent. Eagle Signal 
Corp., Moline, Ill. 


ALUMINUM ALLOY 


Aluminum alloy, designated as 150-S, has a combination 
of properties that are intermediate between the common 
alloys 3S and 52S. Yield strength, welding and brazing 
characteristics are between 3S and 52S; workability equal 
to 3S; finishing characteristics and corrosion resistance 18 
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Over and over, we have declared that Moraine will accept orders 
for metal powder parts only when we are dead certain that the 
purchaser will benefit—through savings in costs, or through im- 
proved performance. Our purpose has been not to discourage 
inquiries but, rather, to attract them ... by assuring you that, if 
we accept your érder, the results will be to your advantage. 












Actually, the basic requirements for metal powder manufacture 
are plain and simple. The shape must permit good die fill and 
proper density . .. the required physical properties and tolerances 
must be within the range obtainable by normal production methods 

. and the quantity ordered must be sufficient to justify the initial 
tooling costs. 


If you use quantities of parts which you think might be made better 
and more economically by powder metallurgy, don’t hestitate to 
consult our engineers. If they determine that the process would 
work to your advantage, as well as to ours, they will tell you; 
but you can depend on them to say “No,” politely and regretfully, 
if metal powder parts are not for you. 
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ACME ELECTRIC 
makes TRANSFORMERS 


TO * INCREASE VOLTAGE 
° DECREASE VOLTAGE 
* ADJUST VOLTAGE 


LUMINOUS TUBE 
TRANSFORMERS 


For neon sign and applica- 
tions where 2000 to 15000 
volts are required: Avail- 
able in core and coil (open 
type), semi-enclosed and 
fully enclosed types in a 
variety of designs to meet 
installation needs. 


OIL BURNER 
IGNITION 
TRANSFORMERS 


A “quality line” designed 
and built to high performance 
standards and to function 
trouble-free, noise-free and 
interference-free for the life 
of the installation. 





BELL RINGING, CHIME 
SIGNALING AND CONTROL 
TRANSFORMERS 


For voltage reduction to 6, 12, 18, 
24 or other below normal line volt- 
age, Acme Electric builds trans- 
formers that will provide the per- 
formance you want. 





VOLTAGE 
ADJUSTORS 


For adjusting voltage from be- 
low or above normal to exact 
voltage required by appliance. 
Also for the control of speed, 
light output and other applica- 
tions thru the regulation of 
voltage output. Write for bulle- 
tin. 


ACME ELECTRIC CORPORATION 


359 WATER ST. CUBA, N. Y. 


Aemeaili= Electric 
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superior to 3S. Comparable properties of 150-S at various 
tempers are as follows: 





Thick. 
Temper Use Strength Formability ness, in 
better drawabil- es 
ity than 52S-0 


between 52S-O 0.032-0.170 


SO deep higher than 
drawing 358-0 
H22 ~=shallow higher than 


drawing 528-0 and 52S-H32 
H32 forming slightly under better than 0.020-0,120 
3S-H14 3S-H14 or 
52S-H32 
H34 forming between 3S-H14 equal to 0.140 max 
and 52S-H32 3S-H14 and 
52S-H32 
H36 forming equal to 3S-H18 Equal to 0.102 max 
or 52S-H32 3S-H16 or 
52S-H36 
H38 _ blanking 0.072 max 


and slight 
forming 





Permanente Products Co., Inc., 1924 Broadway, Oakland 
12, Calif. 


RING CLAMP 


Ring-type spring clamp (Grommet Clamp), shaped from 
rounded stock, is designed for assembly over a grommet 
or bushing to give an even pressure through the walls, 
forcing the surfaces to constrict on the material which js 
held within the grommet or bushing. It is said to be suit- 
able for securing rubber-covered cables without damaging 
insulation, and also allows easy removal of cable for sery- 





icing or other repairs. Clamp is claimed to withstand a 
direct pull generally in excess of weight of device to which 
it is assembled. Sterling Enterprises, Inc., Berlin, Conn, 


Lever action switch is particularly adaptable on all types 
of low power switching such as television antenna motors, 
small electric motors, money meters, communication radio, 





amplifier and sound systems, automotive and radio test equip- 
ment and signal systems. Small in size, it requires less than 
one half the space usually required. Two or three position, 
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1875—Wisconsin offered a $10,000 re- 2 1892—First gasoline-driven car was 1913—First moving assembly line was 
ward to the person who would invent a built by Charles Duryea with screw used in auto plants! Gone, now, was 


steam carriage. George Seldon, Rochester, drivers and wrenches. Machine tools to aid much of the labor of carrying parts. In 
N. Y., was first and collected ... America’s this growing industry soon appeared. But 1915, Howell “Red Band” Motérs appeared 
great auto industry was under way. parts still had to be assembled by hand. and soon were widely accepted in industry. 


FAMOUS AUTOMOTIVE FIRSTS! REMEMBER? 
j 


Today—Through the magic | : 

of electrical horsepower, © 
more “firsts” occur almost daily. | : 
For example, this automatic | 
boring and facing machine, ; 
equipped with two Howell to- 
tally enclosed, fan-cooled 
motors, automatically bores and 
faces side gear pockets of dif- 
ferential cases for the first time. 


The application of specially 
designed machines, powered by 
Howell industrial type motors, 
has done much to increase pro- 
duction, cut costs, and improve 
quality in many industries. 


These rugged, industrial type 
motors are also an important 
source of power on conveyors, 
pumps, cranes, air conditioning, 
dairy machinery and other vital 
equipment. 


Are you using Howell Motors? 


= 








































PORT lian a * 


Free enterprise encourages mass production, supplies more jobs— provides more goods for more people at less cost. 


o 
HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 





Howell totally enclosed, fan-cooled 
motor—windings completely sealed 
against dirt and weather. 
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Made to YOUR Specifications 


SPRINGS 
STAMPINGS 
WIRE FORMS 


Mh 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVE. © PONTIAC 12, MICH. 


AUTOMATIC CONTROLS 


Magnetic Contactors, Remote Control, Time Switches. Reset, 
Interval and Process Timers, Program Clocks. Special equip- 
ment for any control job. 









Where positive, split-second action with complete dependa- 
bility is the requirement, . . . economical Zenith equipment is 
always first choice. Best performance under even heaviest 
loads. Consult us on your individual control problems, we 
shall be glad to give recommendations and advice without 
obligation. 


WRITE TODAY FOR LARGE CATALOG. 


ZENITH ELECTRIC CoO. 


152 West Walton See are 


Chicago I10, 


iba -tehl 
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locking or non-locking actuators have a black plastic re 

able knob and the switches have an overall length of 7 
and width of 5 in. Height is dependent on the circuit Sta: - 
ard fine silver contacts are rated at 3 amp, 120 volts ne = 
inductive; larger silver contacts for higher currents a 
palladium contacts for low current-low voltage may be ni 
Switchcraft, Inc., 1328 N. Halsted St.. Chicago 22. . 


COMPACT THERMOSTAT 


Compact, quick make-and-break thermostat for tempera 
ture control of electronic devices, appliances and industrial 
apparatus employs a bimetal thermal element of disk con 
struction. Close temperature control results from electrical 
independence of the bimetal element. Built in a variety of 
terminal arrangements, Type M thermostats operate on rela. 
tively small differentials. Maximum operating temperature 





of 600 F; manufacturer claims that temperatures as low as 
minus 60 C do not impair normal operation or the thermo- 
stat. They are constructed in both standard and hermetically 
sealed closures. Stevens Manufacturing Co., Inc., Mansfield, 
Ohio. 


SYNTHETIC COATED TUBING 


Tubing coated with a synthetic material embodies the de- 
sirable features of oleoresinous coatings minus the impairing 
qualities of many varied synthetics. Tough, flexible and ad- 
hesive, this tubing will withstand heat aging in excess of 
2000 hr at 105 to 110 C. Resistance to most solvents is high. 
Manufactured in sizes from No. 24 to % in., the tubing meets 
all standard VTA and ASTM requirements. Varflex Corp., 
309 Jay St., Rome, N. Y. 


ENCLOSED FAN COOLED MOTOR 


New air-cooled ball-bearing motor, identified as Type 
TEFC, is of the polyphase, 50 or 60 cycle, constant speed, 
continuous duty, squirrel-cage induction type and has a 
high torque and low starting current. Power sizes 2 to 60 
hp. Motor housing is totally enclosed. Air is drawn in 
through the external hood, passed over the stator core and 
out over the pulley bearing, while small fan blades on the 





rotor serve to circulate the air inside, transferring the heat 

to the frame and endbells—cooling the motor. completely. 

Actual temperature rise on the stator windings will not ex- 

ceed 55 C and the external frame remains much cooler even 

under continuous full load operation. Ball bearing tempera- 
(Continued on page 152) 
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pose it in your direct-process 


or blueprint machine . . . or in 


a vacuum frame; develop it in standard photographic 
solutions—do the whole job under normal lighting... 
with increased efficiency. It gives you savings, too, 
in subsequent reproduction 

work ... for you can print 

at uniform, practical speeds 

... maintain a continuous 

production run. 


Kodagraph 





Savings in the drafting room 

..+ because Kodagraph Autopositive 
intermediates protect your valuable origi- 

nals against machine wear and tear... 

against frequent handling and thumbing 

over, too. What’s more, this new photo- 
graphic paper allows you to reclaim old, 
soiled, or opaque originals— without expensive 
redrafting. And it gives you photo-lasting file 
copies that will not turn yellow, offset, or otherwise 
deteriorate. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


“Kodak” is a trade-mark 


—--—-----~~-------------f 


Seungs everywhere ..»when you use 


this new, low-cost photographic intermediate paper 


Savings in the reproduction 

g department... because Kodagraph 
Autopositive Paper produces positive 
photographic intermediates directly 
—without the wasteful negative 

step. Furthermore, you can ex- 


Mail coupon for FREE booklet 





Savings in the shop... because Kodagraph 
Autopositive intermediates produce sharper, 
cleaner blueprints and direct-process prints — 
prints that are easier to read . . . that reduce the 
possibility of errors. You're sure of top-notch 
results time after time because your intermediates 
are of original quality — or 
better . . . and are longer 
lasting, with dense black, 
nonfading photographic lines 
on a durable, translucent base. 


Autopositive Paper 


Savings everywhere... when you start using this new, 
low-cost photographic intermediate paper. Try it soon and see! 


Write today for the free booklet, “The Big New Plus.” It 
tells more of the story of Kodagraph Autopositive Paper — more 
of the reasons why you or your local blueprinter can process 
it with substantial savings in time, 
labor, dollars. 


68 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus”— 
your booklet about Kodagraph Autopositive Paper 
and the other papers in this new Kodak line. I have 
C2 direct-process [1 blueprint ( contact printing equipment. 

















Name 





Department 
Company 
Street 

City 


State 
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Pooduct the Right 
POWER... 


1/2000 to 1/2 H.P. 


Custom-Engineered for 
Dependability . . . Mass- 
Produced for Economy 


EMC Motors are built by fractional 
horsepower specialists who know small 
motors and the products they can ef- 
fectively power. When you have an 
EMC “tailored” to your needs, their 
specialized knowledge becomes an 

9 asset to your own engineering depart- 
ment. Possible variations in housings, 
windings, bases and gear reducers 
make product redesign unnecessary. 
The motor you get is engineered to 
do the job and mass-produced to hold 
costs down to budget requirements. 
It will pay you to get the whole story 
by writing ... 


ELECTRIC MOTOR 


CORPORATION 
Division Howard 
Industries, Inc. 


RACINE © WISCONSIN 












Now Terminals Can Be 
ATTACHED & SOLDERED 





New .Terminal Attaching Machine — atiaches and soiders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. Elimin- 
ates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types avail- 
able. Strong, perfectly soldered joints are assured, as absolute 
control of heat is mainiained. Send for detailed information. 
enclose sample of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer’s 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


[7 Virginia Avenue, ProviaenceR_I. 





ture rise in the motor is 30 C or less, 
life of insulation and bearings. Valley 
Forest Park Blvd., St. Louis 8, Mo. 


which assures long 
Electric Corp., 422) 


SOLDERLESS TERMINAL BLOCKS 
Solderless type molded terminal block elimin 
for wrapping wires on studs or applying termin 
ends. Compression type solderless screw term 


ates need 
als to Wire 
inal is jn. 





tended to facilitate production wiring and ease of mainte. 
nance. Each terminal will accommodate a range of wire 
sizes—from No. 16 to No. 6 AWG. Typical wire com. 
binations on a single terminal are 2 No. 10, 2 No, 12 
1 No. 12 with 1 No. 10, 1 No. 12 with 1 No. 14, and 
others. Blocks are rated 35 amp, 600 volts. Available in 
4, 8, and 12 circuit sizes and with screw-on covers, 
Buchanan Electrical Products Corp., 1290 Central Ave, 


Hillside, N. J. 





Laboratory and Engineering 





| 
| Equipment 


RECYCLING TIMER 
Timing device for use in production department, labora- 
tories and for life testing of electrical apparatus permits 
practically any timing sequence. The Tandem Recycling 





Timer is essentially a control unit with two individual and 
variable plug-in type timing elements in one housing. With 
the timing elements adjusted to their respective time i- 
tervals, each cycle of operation will follow the other con- 
tinuously in regular sequence. Built for voltages of 115 or 
220 volts and 25, 50 or 60 cycles, the time intervals range 
from 0 to 5, 15, 30, 60 sec, 3, 5, 15, 30, 60 min or 3 hr. Meas- 
uring 11%4 x 9 x 7 in., the control cabinet contains an “on- 
off” switch, load control switch, pilot lamps and receptacle 
and sockets into which are plugged the two timing elements 
that control the SPDT load relay. Contact circuit may be 
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LITERATU RE .. . Yours for the Asking 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


4), CARBON BRUSHES 
One hundred and twenty-two page 
catalog lists in detail a large variety of 
carbon brushes. Brushes are pictorially 
described, along with pertinent data. 
Wisconsin Carbon Corp. 


42, MANUAL STARTER 

Circular (TEC-317A) contains infor- 
mation concerning manual starters in- 
cluding overload protection for small 
motors up to 1 hp. Thermostatic tumbler 
matches current rating of the motor. Di- 
mensional data and specifications are in- 
cluded in circular’s four pages. The 
Trumbull Electric Mfg. Co. 


43, PRESSURE SENSITIVE TAPES 

Listing of every type and variety of 
pressure sensitive tape is included in 24- 
page catalog. Tapes are listed by func- 
tions rather than by manufacturers. Illus- 
trations of practical applications are used 
generously. Robert Spector Co. 


44, MOTOR AND TRANSFORMER 
LAMINATIONS 


Twenty-four pages of information and 


blue prints of stock laminations for elec- | 


tric motors and transformers. Sherman 


Lamination Co. 
45. ELECTRICAL CEMENT 


Various electrical cements along with 
actual illustrated applications are fea- 
tured in six-page bulletin published by 
manufacturer. Type of cements along 
with the form in which it comes, applica- 
tion data and water, acid, oil, heat and 
electrical resistance are given. Sauer- 
eisen Cements Co. 


46. ELECTRIC HEATERS 

Specifications and dimensions of a wide 
range of electric heating elements and 
complete units for single-, two-, and three- 
phase supply are contained in spiral bound 
38-page catalog, “Electric Heating— 
Elements and Equipment.” Electrical con- 
trols and useful engineering information 
are included. Industrial Engineering & 
Equipment Co. 


47. SECTION INTERLOCK 
REGULATOR 


Precision speed control for co-ordinated 
motor drives as used in process equip- 
ment units such as paper-making ma- 
chines, gum labelers, paper-board ma- 
chines, rubber and plastics calenders is 
described in illustrated 2-page bulletin 
(Bulletin K-2325). Reliance Electric & 
Engineering Co. 


48. A-C, D-C FHP MOTORS 


Line of a-c and de fhp motors, blowers 
and speed controllers is contained in 
manufacturer’s illustrated four-page cata- 
log. Redmond Co., Inc. 


49. SPRING-DRIVEN STEP SWITCHES 


Thirteen-page illustrated Engineering 
Bulletin No. 101 describes complete line 
of spring-driven step switches. Explana- 
tion of functions, description, component 
parts, remote and self-controlled opera- 
tion, speeds, current carrying capacities, 
insulation, mounting, lubrication and life 
expectancy are completely covered on the 
four types. Drawings and graphs are 
used where necessary. C. P. Clare & Co. 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


50. SPRING CATCHES 

Spring catches of various types and 
forms for use on range, water heater and 
cabinet doors are described in bulletin 
DC-9, a pamphlet of 4 pages. Pic- 
torially represented, 64 catches of both 
plain and roller type are listed. M. D. 
Hubbard Spring Co. 


51. THERMAL SPRING THERMOSTAT 

Two-page data sheet on a new thermo- 
stat (B-200) for use in small home appli- 
ances, solder pots, sterilizers, vulcanizers, 
hot plates and water heaters. Operation 
depends upon expansion of the metal base 
plate and is rated at maximum of 230 
volts, 1200 watts a-c; 115 volts, 400 watts 
d-c. American General Thermostat Corp. 


Clip card on dotted line—fill in and mail. Onty those requests will be 
that originate with readers of record or their associates to whom issues may have been routed. 
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52. CONNECTOR DATA CHART 

Data chart for desk use containing 211 
layouts with wire, contact and clearance 
data of Type “K” multiprong electric 
connectors, used in general electronic and 
electrical equipment. Major shell types 
and styles are illustrated with one ex- 
ploded view. Chart measures 19 x 24 in. 
Cannon Electric Development Co. 


53. WOUND-ROTOR MOTORS 
Illustrated four-page folder covering 
complete line of wound-rotor motors from 
1 to 2000 hp at various speeds is now 
available. Complete dimensions included. 
Crocker-Wheeler Electric Mfg. Co. 


54. A-C GENERATORS 

Four-page illustrated bulletin (No. 
3149) describes a-c generators (including 
weights and dimensions) available from 
5 to 175 kw at 60 cycles, speeds from 
720 to 1800 rpm. Data sheet (No. 21749) 
describes a-c generators available from 
150 to 300 kw, speeds from 720 to 1800 
rpm. Kato Engineering Co. 


55. ALUMINUM EXTRUSIONS 

Two-color brochure explains advan- 
tages of aluminum extrusions covering 
various applications. Shapes, alloys, tem- 
pers and specified mechanical properties 
are discussed in its four pages. Reynolds 
Metals Co. 
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56. SOLENOID-OPERATED VALVES 

Solenoid-operated valves designed for 
use with petroleum oils, kerosene, gaso- 
line, water, air and inert gases with op- 
erating pressures from 20 to 150 psi are 
described in detail in Bulletin 493. Data 
includes line drawings, specifications, 
types, sizes, capacities and operations. 
Skinner Electric Valve Division, Skinner 
Chuck Co. 


57. SILICONE LUBRICANTS 

Silicone greases as ball bearing lubri- 
cants are described in Silicone Notes No. 
D-5 and D-6. The four-page brochure, 
D-5 gives the properties, performance, 
and uses of the heat-stable oxidation-re- 
sistant silicone lubricant. Brochure D-6 
contains information on how to use sili- 
cone grease in the bearings of electric 
motors. Dow Corning Corp. 


58. CENTRIFUGAL SWITCHES 
Centrifugal switches, whose contacts 
are controlled by changes in speed, can 
be used for plugging, overspeed and 
underspeed protection, non-plugging and 
motion interlocking. Construction is pic- 
torially described and data such as dimen- 
sions, contact capacity and arrangement, 
and speed operating ranges on the five 
types are in chart form in this four-page 
folder B1001. Euclid Electric & Mfg. Co. 
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59. ELECTRICAL CONTACTS 


Twelve-page booklet deseri : 
metal contacts. Applications vast 
high frequency interruption at low = 
rent and voltage to breaker Overload = 
tection of several thousand amperes, = | 
booklet lists the various grades a 
tact materials along with the ph = 
properties, photomicrographs of oe 
lecular structure and applications, 
insight as to method of production e 
engineering is also related in Bullets 
7.101. Fansteel Metallurgical Corp, 


60. INDUSTRIAL TUBE SUPPLEMENT 
Loose-leaf supplement (No, 10) to man. 
ufacturer’s industrial tube manual in- 
cludes characteristics on seven new tubes, 
Sixty-four pages in all, it covers 
thyratrons, kenotrons, phanotrons pj; 
trons, phototubes. General eee 


61. HIGH-TEMP. THERMOPLASTIC 
Three illustrated bulletins discuss , 
thermoplastic polymer of trifluorochloro. 
ethylene. Useable at temperatures up 
to 375 F, its properties are not appre- 
ciably affected down to —320 F, Th 
thermoplastic has low “cold flow” and 


good resilience. Bulletin No. 1-1-49 gy. | 
ers physical and mechanical properties, | 


No. 2-1-49, molding techniques, and No, 
3-1-49, specific thermal treatment for ya- 
rying the physical properties. M. W, 
Kellogg Co. 


62. TRANSFORMERS, FUSES 
Bulletin 451-GB describes and illus 


trates transformers for neon tube light. | 


ing, mercury lamps, controls, oil burner 
ignition, bell and chimes, signal and an- 
nunciator systems, power circuits, com- 
munication systems, radio and TV re- 
ceivers and transmitters, ballasts for fluo- 
rescent lights and solenoids; and complete 
line of fuses. Jefferson Electric Co, 


63. WING NUTS 

Data in chart form offers ready refer- 
ence to specifications of wing nuts. Rust- 
proof and corrosion resistant, these non- 
ferrous zinc alloy wing nuts are made in 
two types. A section of bulletin is also 
devoted to small zinc die casting and 
small injection moldings. Gries Repro- 
ducer Corp. 


64. GEARSHIFT DRIVES 

Gearshift drives applicable to machines 
requiring selective speeds are described 
in detail. Fully illustrated, this bulletin 
(DB-1) contains complete type and gear 
ratio data on the drives; frame sizes and 
styles of electric motors. Lima Electric 
Motor Co. 


65. SHIELDED CONNECTOR CATALOG 
Eighty-eight page catalog describes 
complete line of shielded electrical con- 
nectors, of both AN and non-AN type. 
Contains such pertinent data in the form 
of charts and illustrations as installation 
dimensions, contacts, contact arrange 
ment, electrical data, sectioned views, 
solder wells and accessories.  Scintilla 
Magneto Div., Bendix Aviation Corp. 


HE 





Hook-up wire jacketed with 


HEAT-RESISTANT DU PONT NYLON PLASTIC 
approved for temperatures to 90°C. 


AOE 


NEW NYLON-JACKETED WIRE 


for Radio, Electrical and Electronic Devices 





Small diameter, 
light weight, and flexibility 
among the many extra 
advantages of nylon heat- 
resistant jackets 


The first thermoplastic-insulated wire 
to receive Underwriters’ approval for 
use in electrical appliances at tempera- 
tures to 90°C. is now being made by 
covering the wire with a jacket of 
Du Pont nylon plastic. 

Only a thin coating of lightweight 
nylon is needed to provide this added 
heat-resistance, instead of the heavy 
asbestos jacket formerly used. Thus 
this wire has the advantages of light 
weight, small diameter, and flexibility. 

And in addition to raising the heat- 
resistance of the primary insulation, 
nylon provides improved resistance to 
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1/64” 


Ces y¥ 


HEAT-RESISTANT nylon-jack- 
eted wire, made by Gavitt 
Manufacturing Co., Brook- 
field, Mass., in two types: 
wall thickness with 
300-volt rating, and 1/32” 
wall thickness with 600-volt 
rating— both with 5-mil ex- 
truded nylon jackets. 


oils, chemicals, and abrasion . . . plus 
extra smoothness for easier pulling. 


To help you make better products 


Today, manufacturers of electrical wire 
are finding that a jacket of nylon re- 
duces deformation under load at ele- 
vated temperatures, and they are using 
this property to help meet the increas- 
ing demand for heat-resistant wiring. 
Nylon can help you make many elec- 
trical products better. This Du Pont 
plastic can be extruded over bare wire 
or over primary insulation. It can be 
molded into thin sections and intricate 
shapes, and around metal inserts. 

How can you take advantage of its 
unusual properties? To see how other 
manufacturers are using nylon profit- 
ably, and for valuable information 
on molding and extrusion of nylon, 
write for free booklets. 








E.I.du Pont de Nemours & Co. (Inc.), 
Plastics Department. 


MAIN SALES OFFICES: 350 Fifth Avenue, 
New York 1, N. Y.; 7 So. Dearborn Street, 
Chicago 3, Illinois; 845 E. 60th Street, 
Los Angeles 1, California. 
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Final finish on pianos mysteriously going “sour.”” Production 
halted. Lab needed X-ray diffraction camera to identify im- 
purity. At 9 a.m., 10-Ib. camera was Air Expressed from 1100 
miles away, delivered 4 P.M. same day. Cost, only $3.58. 
Company uses Air Express as routine method to get sup- 
plies fast, keep inventory low. 


OTe i 
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That low $3.58 figure 
was total cost for Air 
Express and included 
door-to-door service. 
That makes the world’s 
fastest shipping meth- 
od exceptionally con- 
venient, complete, and 
easy to use. 


Scheduled Airlines 
carry Air Express ship- 
ments on every flight. 
Speeds ae te 5 miles a 
minute! Direct by air 
to 1300 cities; air-rail 
for 22,000 off-airline 
offices. Serves many 
foreign countries, too. 


Pac of blueprints (4 lbs.) goes 800 miles for $1.54. 
ial tools (21 Ibs.) go 600 miles for $3.87. 
(Every kind of business finds Air Express pays.) 


Only Air Express gives you all these advantages: Special pick-u 
and delivery at no extra cost. You get a receipt for every shipment an 
delivery is proved by signature of consignee. One-carrier responsi- 
bility. Assured protection, too—valuation coverage up to $50 with- 
out extra charge. Practically no limitation on size or weight. For 
fast shipping action, phone Air Express Division, Railway Express 
Agency. And specify “Air Express delivery”’ on orders. 






Rotes include pick-up and delivery door 
te door in oll principe! towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


scHEeDULED AIRLINES oF THE u.s. 
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powered with any voltage and current necessary, Conte j 
are rated at 115 volts 20 amp a-c non-inductive, Indust; a 
Timer Corp., 115 Edison Pl., Newark, N. J. ’ 


ABSOLUTE PRESSURE GAGE 


Absolute pressure gage of a 
recording mechanical type inal 
volves a principle of a pressure. 
sealed lever arm so constructed” 


free from lost motion, and free 
of turning moments due to 
changes in differential pressure 
across it, thereby making pos. 
sible the recording of extremely 
low absolute pressure ranges, 
Offered in ranges from 0 to 29 
mm mercury up. This instry- 
ment may be used as a recorder, 
as an automatic controller, and for remote measurement and 
automatic control of absolute pressure. Bristol Co., Water- 
bury 91, Conn. 





REGULATED POWER SUPPLY 
Power supply unit designed to provide a stable source 
of d-c for experimental set-ups is also suitable for con- 
tinuous operation at full load. Unit is rated at 300 volts, 
200 ma. Regulation is given as—within 1 volt from 0 to 
full load with line voltage variation from 105 to 125 volts: 
stability—within 1 volt during long periods of operation at 





full load. Ripple is less than 10 mv at full load with 115 
volts input and less than 25 mv between 0 and full load 
with line voltage variations from 105 to 125 volts. Also 
available for rack installations. Overall dimensions are 
17 in.x 10 in. x9 in.; weight, 28 Ib. The Howard Co., 934 
Argyle Road, Drexel Hill, Pa. 


VOLTAGE REGULATOR 


Voltage regulating instrument 
that is useful in testing electrical 
and electronic components and 
finished products on voltage 
ranges between 70 and 130 volts. 
Specially constructed transform- 
er has windings that are tapped at 
each turn. A manually operated 
regulating knob on the face of 
the case causes a non-fusing, non- 
burning, self-lubricating contact 
to travel in an arc and tap each 
turn of the winding providing a 
stepless control. Accurate to %o 
volt, according to the manufacturer, the output voltage is 
practically independent of the load. Supplied with indicating 
voltmeter, 10 ft cord and plug and carrying handle, 
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It's PREEN-X 


THE NEW IDEA IN HEATER CORDS 


Here’s a really new idea in a heater cord set—General 
Electric Preen-X heater cord equipped with the hand- 
some General Electric “400” plug. 


Preen-X heater cords come with ends stripped and 
twisted ready for fast installation. They help speed-up 
assembly, provide an added sales feature. Preen-X has 
no braid to fray or unravel. Its tough, flexible- 
insulation jacket—by actual tests—takes ten times 
the abrasion of ordinary heater cords. Preen-X resists 
water and oil—looks smart on any up-to-the-minute 
appliance. 

The bright, colorful “400” plug makes an attractive- 
looking companion piece to the new Preen-X heater 
cord. Made of tough plastic in attractive colors, this 
gleaming plug adds sales appeal to appliances — 
attracts customer attention. Strong prongs and sturdy 
construction make the “400” plug a long-life item. 


Before you specify another foot of heater cord, it 
will pay you to look at Preen-X. For a free sample 
and all of the facts on this new fray-resistant, non- 
kinking heater cord, check “A” in the coupon below. 





I 
l 
e |! 
! 
One repeat sale | 
“Just look at this frayed cord. | 
Why don’t ‘they’ put durable 
cords on | 
Why run the risk of being | 
“they” she’s talking 
longived, good-looking General Electric Flamenol® rip cords are made | 
to keep them E i 
designed to give your product a selling edge over 
they keep your product sold after the sale— | 
rs really learn about product quality in terms | 
Plemencl cords resist acids, alkalies, water, and oils. Your cus- | 


tomers will like the smooth, extra-flexible Flamenol jacket that is 
deaned with a quick wipe—always looks neat. You'll like the way 
be stripped, quickly and cleanly, for fast installation. 

not see t these long-wearing cords can do to help your 
and manufacturing picture? To get the facts just check “C” 
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Wiring Components 


FOR PRODUCT DESIGN 
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2 great magnet wires 
from a single source 
TO FILL EVERY WINDING NEED 


To provide a full range of sizes, shapes, and in- 
sulations .. . for a wide variety of applications . . . 
General Electric offers two great names in magnet 
wires—Formex, for temperatures to 105 C; and 
Deltabeston, for temperatures to 125 C. 

Formex is the tough, workable magnet wire, in- 
sulated with synthetic resin, that is famous for 
speedy winding and extremely long operating life. 
Chemical-resistant, heat-shock resistant, abrasion- 
resistant, space-saving Formex magnet wires are 
available in all common sizes and shapes. 

Deltabeston magnet wires, insulated with glass 
or with asbestos, are the high-heat magnet wires 
that permit operation at temperatures higher than 
those allowable for ordinary cotton- or enamel- 
insulated wires. Deltabeston magnet wires are 
available in all the usual sizes and shapes. 

For samples of these two famous General Elec- 
tric magnet wires and the latest booklet containing 
complete detailed information just check “B” in 
the coupon below. 


General Electric Company (Section 15-922) 


Please send me, free, the following: 


A () Sample and data on Preen-X—the newest in heater 
cords, 


8B ( Information and samples of Formex and Delta- 
beston Magnet Wires 


C (0 Data on General Electric Flamenol rip cords 
Name 





Company Piacente 
Street 


City______Zene__Stete_______- 
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Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


The name "IDEAL" on a wire connector is more 
than just the name of the manufacturer. It is your 
assurance that you have the best, most economical 
wire connector you can buy. Here's why: 


IT’S DEPENDABLE—“Wire-Nuts” have a_ successful 
performance record of more than 20 years. Tested and 
approved in millions of money-saving manufacturing 
applications. 


;_ IT'S VIBRATION-PROOF—As the “Wire-Nut” 

a is screwed on, the helical cone spring insert 
automatically compresses the wires, twists 
them together and cross-threads them in one 
operation. A “Wire-Nut” connection is 
permanent! 


IT HAS A SPECIAL SPRING STEEL INSERT that gives 
maximum gripping power—copper coated for better 
electrical contact. This insert presses (does not cut) 
threads into the wire. 


IT'S SAFE—The molded Bakelite shell keeps the 
wire ends covered—prevents grounds or shorts. 
It is properly cured and inspected; will not 
crack, crumble or deteriorate. It is tested in a 
hot oil bath (300° F.) for one hour. 


IT RESISTS PULL-OUT — A 
“Wire-Nut” connection of two 
No. 14 wires will stand up to 
176-pound pull. 


IT IS OF HIGHEST QUALITY—From original mate- 
rials to finished product. The highest precision stand- 
ards are employed in its manufacture, testing and 
inspection. It is visually inspected for smooth edges, 
high polish, proper cure, clear molding of name and 
size. 

IT IS APPROVED—Listed by Underwrit- 
ers’ Laboratories, Inc. and approved by 
other leading electrical authorities. co 

















the regulator has dimensions of 10% x 6% x 6% in and 

weight 15% lb. Acme Electric Corp., 359 Water St. Cuba 

N. Y. ; 
A-C LOAD VISUALIZER 


Load visualizer (Type AF-2) combines five instru- 
ments in one. It serves as a standard 0-2.5, 5, 25, 50 am. 
meter and a 0-150, 300, 600 voltmeter and can be used 
with a split-core or conventional current transformer to 
extend the range for determining watts, vars, volt-amperes 
and power factor. Instrument can be applied in load sur- 
veys, induction motor tests, reactive power studies, and 
power factor checks in lighting circuits. It is self-contained 
to 50 amp, extending range to 1000 amp by split-core current 
transformer. Features a magnetically damped fully shielded 
construction and equipped with an external zero set, Ac- 





curacy is claimed to be within 2 per cent for volt and 
amperes and within 5 per cent for component amperes. 
Frequency range 50-60 cycles. Instruments for higher 
ratings are available. General Electric Co., Apparatus 
Dept., Schenectady 5, N.Y. 


HIGH ACCURACY TACHOMETER 


Precision tachometer (Type 48K) has ranges suited for 
motor and generator testing. With a speed range (without 
adapters ) of 360 to 4000 rpm it accommodates all synchron- 
ous, induction and most geared type motors. Head adapters 
for checking high speed universal or extreme low speed gear 





motors are available. Anyone of ten ranges, selected by a 
rotary switch, reads to an accuracy of 4 per cent of actual 
speed; overspeeding up to 8000 rpm does no damage. Ac- 
curacy is obtained by use of a bridge circuit which has a 
self-calibrating circuit built in to insure stability. Metron 
Instrument Co., 432 Lincoln St., Denver 9, Colo. 


VACUUM-TUBE MILLIVOLTMETER 


Vacuum-tube voltmeter (MV-18A), designed to measure 
r-f voltages down to 1 mv at frequencies between 1 and 
200 me, is intended for use in TV, FM and radar fields. 
Within this frequency range it is flat within 10 per cent. 
At higher frequencies greater response-corrections have to 
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From the pouring of the melt—and thro 
expert processing to the finished product 
of Wilbur B. Driver craftsn 

TOPHET resistance alloys which are 


dependable source of heat in « 


WILBUR B. DRIVER COMPANY 


190 RiVeERSiee AVENUE, NEWARK @ Mew JERSEY 


SEPTEMBER 1949 











LAMINATION 





























Stamping & Assembly 


age Facilities Also Available 


The four-station sectionally ground rotor and stator lamina- 
tion die shown here is typical of Crescent precision work. 
Motor and electrical parts manufacturers all over the country 
use Crescent lamination dies. Crescent supplies dies either 
from your blueprint specifications, or will design dies from 
your part prints. An illustrated folder—‘“‘Specialists in Pre- 
cision" —is available on request. Write for your copy today. 







TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Mich. 


it rour ANSWER 


IS NOT HERE > 









SEND FOR 
CATALOG 
46-1 






WE CAN PROVIDE IT 


HERE » 


Your problem may already be 
solved by one of Esco’s spec- 
ially designed units. If not, over 
35 years of experience and a 
highly trained staff will provide 
@ new unit to meet your indi- 
vidual specifications. 


Specialists in high-frequency, high-speed motors and power supplies 








ELECTRIC MOTORS - GENERATING PLANTS + GENERATORS 
MOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 
























be made. Instrument is suitable for use up to 2,500 mc— 
10 mv being the lowest readable voltage. For low yo 
measurements, instrument uses germanium thermocouples 
as a detector and highly sensitive, high impedence Carrier- 
type d-c amplifier which converts the minute d-c Voltages 
developed by the thermoelectric effect within the germani- 
um crystal into meter readings. On high voltage measure- 
ments up to 1,000 volts, regular crystal diode rectification 
is used. Three different germanium probes having various 
capacitive input dividers are available for this purpose 
Millivac Instruments, P.O. Box 3027, New Haven, Conn. 


Itage 


REGULATED POWER SUPPLY 


Regulated power supply (Type 4ST1A1), continuoysly 
variable from 180 to 300 volts at 60 ma, is intended pri- 
marily for use in research laboratories and production test 


? 





departments. Separate a-c voltage of 6.3 volts at 2.5 amp 
and center tapped, can also be supplied by the unit. De- 
livers constant output regardless of variations in line volt- 
ages or loads. Two-position switch permits readings either 
in volts or milliamperes on a 4% in. built-in meter; may be 
switched back and forth under load to monitor continuously. 
Unit can be operated grounded or ungrounded; ripple is less 
than 10 mv rms. Dimensions are 14% in. wide x 7% in. 
high x 8% in. deep. General Electric Co., Electronics Park, 
Syracuse, N. Y. 


AIR POWERED PRESS 


Air operated spring press (Model 
RR-6), designed for a maximum air 
pressure of 100 lb, is intended for use 
in riveting, staking, forming, marking, 
punching and ather operations. Ma- 
chine can also be used as a straight 
air press. Maximum blow produced 
from heavy spring is 12,800 lb 
through a working distance of 1/32 in. 
at the bottom of the stroke. Stroke 
is adjustable from 0 to 2 in. and blow 
can be adjusted from maximum down 
to a light tap. Strength of blow is said 
to be unaffected by variations in air 
line pressure. Unit measure 28 in. high and weighs 55 
lb. Throat height is 6 in., depth 4 in. Winter Products, 
Inc., Box 3112, Barnum Station, Bridgeport, Conn. 


MULTIPURPOSE WIRE TOOL 


Handy tool (Hytool, Cat. No. Y9M) is designed for cut- 
ting wire, stripping insulation, and for indenting Hydent 
connectors on wire sizes No. 22 through No. 10. Unit 
features a die groove used for closing the insulation grips 
provided on Hydent connectors. Tool is made of case- 
hardened steel with long handles. Handle covers are one- 
piece molded plastics, said to withstand considerable han- 
dling. Burndy Engineering Co., Inc., New York 54, N.Y. 
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MONSANTO announces... 


A NEW Molding Powder 


for the Electrical Industry 


RESINOY 
10900 


mica-filled phenolic 
molding compound 


an outstanding improved formulation with: 


Superior Electrical Properties 
Excellent Molding Characteristics 
Remarkably Faster Cure 


Physical Properties of Monsanto’s New RESINOX 10900 


Specific Gravity 

Weight per Cubic Inch 
Flexural Strength 
Tensile Strength 
Impact Strength 
Dielectric Strength | S/T 
@ 60 cycles | /S 

Power Factor @ 1MC 
Dielectric Constant @ 1MC 
Water Absorption 
Shrinkage 


Average Values 

1.71 

28.0 grams 

9,000 Ibs/square inch 
6,000 Ibs/square inch 
0.35 to 0.40 ft-lbs /inch 
400 to 450 vpm 
350-400 vpm 

0.010 to 0.011 

4.10 to 4.20 

0.03% by weight 

0.003 to 0.004 inch /inch 


Molding Data 


Particle Size 


Apparent Density 

Bulk Factor 

Pourability 

Preforming Characteristics 


Flow 


Ground to pass U. S. standard 
10-mesh screen 

0.75 to 0.85 grams /cc 

2.01 to 2.28 

10 to 15 seconds 

Preforms readily in automatic 
preforming machines 

8 to 18 


Values determined under appropriate A.S.T.M. methods. 


MONSANTO 


CHEMICALS ~ PLASTICS 





SERVING INDUSTRY... 
WHICH SERVES MANKIND 


SEPTEMBER 1949 







Monsanto’s new Resinox 10900 is an entirely new 
thermosetting powder with a combination of electrical, 
molding and cure properties unique among “low-loss” 
molding powders and old-time mica-filled materials. 
Unlike past attempts at improving moldability of 
electrical grade materials, the molding properties of 
Resinox 10900 have been achieved WITHOUT ANY 
SACRIFICE OF ELECTRICAL PROPERTIES. 
(Notice the dielectric strength, dielectric constant, and 
low power factor of Resinox 10900 in the data chart.) 
Here is an opportunity for you to decidedly improve 
old products or to create entirely new ones heretofore 
impracticable with available materials. Applications for 
this new Resinox formulation include control equipment 
parts, communications parts and television components 
requiring low electrical loss characteristics at high fre- 
quencies, and a wide range of other electrical products. 
Best of all, you pay no premium for Resinox 10900. 
It’s available to you at the regular price. Have your 
molder make a trial run of Resinox 10900 on your job 
today. Or get in touch with us through the coupon below. 
Important news to your molder is that Resinox 10900 
has a cure rate two or three times faster than the best 
electrical-grade powder now available; it has excellent 
molding characteristics, smooth fiow, and releases from 
the mold with a rigid set, thus is especially suitable 
for molding around inserts. Resinox: Reg. U.S. Pat. Off. 


MONSANTO CHEMICAL COMPANY 
Plastics Division, Dept.EMP 21 


Spri 


ngfield 2, Mass. 


1 would like further information on Resinox 10900 for 


(state application) 


Name Title 
Firm 

Address 
City Zone State 
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BARBER 
me EMBLEM OF QUALITY 





AUTOMATIC SPOOLING MACHINES 


Picture the kind of accuracy needed 
to keep thousands of parts synchro- 
nized ...to maintain winding speeds 
up to 900 yards per minute... to op- 
erate a modern textile spooling ma- 
chine. This kind of a job requires 
screw fastenings with constant hold- 
ing power, with snugly fitting threads 
to resist vibration, with truly centered 
heads to hold parts in accurate align- 


a 
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William Dubilier, technical director and founder of Co 
nell-Dubilier Electric Corp., is the recipient of two of the 
highest honors of France. These are the Honorary Medal 
of the Association des Ingenieurs-Docteurs de France and 
the Diploma of the Officer of the Academy and the Order 
of Academic Palms. Mr. Dubilier’s dual honors are in 
recognition of a dual service—one the development of a 
submarine detector during World War I, and the other 


a recent peacetime service which is materially assisting in 
— the rebuilding of France, by providing emergency relief for 
Elco screws are made accurately and the serious shortage of electrical power in that countiy 
precisely under production control ° 
so that they will meet these user needs. 
Snug fitting threads, perfect heads 
and slots, easy starting threads... 
these features make for dependable 
assembly and consistent service in 
operation. 

If you have a problem of matching 
fastener accuracy with the precision 
of other component parts, use Elco 
‘screws on your next order for a new 
experience in dependable trouble- 
free fastening. 





William Dubilier 


W. E. Jacobsen 






W. E. Jacobsen has been appointed assistant manager of 
General Electric’s Federal and Marine Engineering Diy. 
In his new duties, Mr. Jacobsen’s work will include turbine- 
electric and geared turbine propulsion equipment as well as 
diesel electric. He is a member of AIEE and Society of 
Naval Architects and Marine Engineers. 


features KELCO screws 






Wells Manufacturing Corp. of Three Rivers, Mich., man- 
ufacturer of metal and meat cutting band saws, has pro- 
moted three men to executive positions in the engineering 
department. Martin J. Verhuel is now chief product engineer, 
meat saw division; Erwin Tobler to chief product engineer, 
metal saw division; and David T. Evans is now research en- 
gineer for both divisions. 


John C. Blake, for the past six years sales manager of 
The Riverside Metal Co., has been appointed general man- 
ager of the Phosphor Bronze Corp. The company has re- 
cently moved from Philadelphia to Seymour, Conn. 


Joseph C. Hess, Jr. was elected vice president in charge 
of production of Leeds & Northrup Co., Philadelphia, which 
manufactures. electrical measuring instruments, automatic 
controls and heat-treating furnaces. 


George W. Brady has been promoted to director of en- 
gineering of the propeller division of the Curtiss-Wright 
Corp. Mr. Brady will supervise the engineering development 
of the new rocket power plants as well as propellers. 


Lyman A. Wine now holds the newly created executive 
post of assistant to the president of The Electric Auto-Lite 
Co., Toledo. 


ELCO “Src SCREW CORPORATION 


1916 BROADWAY ROCKFORD, ILLINOIS 


WOOD SCREWS © MACHINE SCREWS © MACHINE SCREW NUTS 
DRIVE SCREWS © CAP SCREWS © LAG SCREWS © SPECIAL SCREWS 
TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS 





Dr. Robert G. Breckenridge, formerly assistant professor 
of electrical insulation at the Massachusetts Institute of 
Technology, has been appointed to the staff of the National 
Bureau of Standards. He will be in charge of a research 


162 ELECTRICAL MANUFACTURING 








.».seal components hermetically 
...speed up sub-assemblies 


Marion portable, 
_bench-type induction 


soldering unit.... 


® SMALL 
COMPACT 
ADAPTABLE 
EFFICIENT 
ECONOMICAL 
EASY-TO-USE 


A PRODUCTION TOOL This unit was designed to simplify and improve 
both the quality and quantity of production of many different 
assemblies in the electronic and electrical fields. It has been used 
successfully for many years in the manufacture of Marion her- 
metically sealed instruments. Assembly applications include 
magnet assemblies, relay armatures, connectors, capacitors and 
transformer cans and germanium diode assemblies; also jewelry, 
watches, toys, automotive parts, household fixtures, etc. 


HERMETICALLY SEALED COMPONENTS Because of the present intense 
interest in hermetically sealed components, Marion offers the 
benefit of its experience in true glass-to-metal hermetic sealing * 
with the Marion Induction Soldering Unit and Marion metalized 
(platinum film) glass. Marion platinum film base glass has been . 
developed to permit higher sealing temperatures, greater thermal 





MANUFACTURERS OF 


HERMETICALLY shock range and resoldering if necessary. 

geo a PROFIT FROM EXPERIENCE Investigate now. Submit your requirements. 
We will be glad to supply samples and quotations. Ask for 
bulletin. 


MARION ELECTRICAL INSTRUMENT COMPANY 


oe ee ee Of Ee ee HARP 


Export Division, 458 Broadway, New York 13, U. $. A 





LM CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORGD BLUFFS, ONTARIG 
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waxes, © 


Materials for potting, dipping or impreg- 
nating all types of radio components or all 
kinds of electrical units. @ Tropicalized 
fungus proofing waxes. @ Waterproofing 


finishes for wire jackets. @ Rubber finishes. 














@ Inquiries and problems invited by our 


engineering and development laboratories. 


Zophar Mills, Inc., has been known for its dependable 


service and uniformity of product since 1846. 


GSS 3 0h °° Tw 


ZOPHAR MILLS, Inc. 


ESTABLISHED 1846 
117 26th STREET, BROOKLYN, 32 N. Y. 


% 
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induction— Shaded Pole— 
DC Low and Standard 
Voltage — AC-DC 1/500 
to 1/10 H. P. 


For over a half century, Signal has been building frac- 
tional horsepower motors to the exacting specifications 
of designers and manufacturers of electrically powered 
equipment. 


SIGNAL ELECTRIC MANUFACTURING CO. 
Dept. &-9 Menominee, Michigan 
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program on the physics of the solid state, the work bej 

centered on the electrical properties of semiconductin sing 
terials and development of new materials for crea aa 
ponents. _ 


Engineering personnel promotions in General Electrie’ 
Bridgeport Works include the appointment of Niel J, Curles 
as assistant manager of manufacturing engineering for th 
Appliance and Merchandise Department, Wilfred L, Brees 
as manager of engineering of the electric sink and cabinet 
division and August Gravesen as manufacturing engineer of 
the heating device division. F. $. Hajek is now manufactur. 
ing engineer for the vacuum cleaner division at Cleveland 
Ohio; and Frederick W. Riddington manufacturing engineer 
of the Ontario, Calif. Work’s heating device division, 


Fred H. Pillsbury is now vice president in charge of oper- 
ations of the Century Electric Co. of St. Louis, Mo. At the 
time of his promotion he was serving the company in the 
capacity of executive engineer. 





John Bidak 


Fred H. Pillsbury 


John Bidak, a mechanical engineer, now has the position 
of cabinet engineer in the Coolerator Co. of Duluth, Minn. 
For the past seven years Mr. Bidak has been associated 
with the Chrysler Corp. as chief design engineer of the 
Cycleweld Div. 


F. B. Atwood is now manufacturing superintendent for 
the radio tube plant of Sylvania Electric Products Inc., 
Huntington, W. Va. Mr. Atwood was formerly superin- 
tendent of industrial engineering and production control. 


Lawrence C. Whitsit appointed quality engineer of the 
Kelvinator Division of the Nash-Kelvinator Corp., Detroit, 
will coordinate the product quality activities of the manu- 
facturing, engineering and service departments of the 
division. 


William M. Hissick is superintendent of the Nineteen 


Hundred Corporation’s new plant in St. Joseph, Mich., in 
which washers and dryers are manufactured. 


Howard E. Blood, president and general manager of Norge 
and chief executive of Detroit Gear, both of which are 
divisions of the Borg-Warner Corp. has been elevated to 
chairman of the board of the Norge Div., Detroit, while 
retaining his post as president of Detroit Gear Div. George 
P. F. Smith, a Borg-Warner vice president, is now president 
and general manager of the Norge Division. 


Ernest Clover is now heading the geophysical transformer 
division of the Triad Transformer Manufacturing Co., Los 
Angeles. 


L. H. Junken, H. B. Fancher, C. M. Heiden and E. W. 
Kenefake have been appointed to new posts in the transmit- 
ter division of General Electric’s Electronic Dept., Syracuse, 
N. Y. Mr. Junken is design engineer of product engineering; 
Mr. Fancher section engineer of broadcast studio equip- 
ment; Mr. Heiden section engineer of radio communication 
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An Engineering Service 


BIG JOBS , : 
“as for Designers who have Noise 


or Vibration Problems 


When you encounter a problem of vi- 
bration, impact or transmitted noise, 
whether your product is in the blue- 
print stage or already on the market, 
feel free to consult the engineering staff 
of United States Rubber Company. By 
means of engineered rubber parts 
they have solved so many problems of 
this kind that it is quite likely they 
already have the answer to yours. No 
product or installation is too big or 
too small for them. 
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“We want this to be the quietest room in the world,” said scien- 
tists at Northwestern University. They asked the “U.S.” 
experts to design flexible structural columns for a concrete 
room, weighing approximately 100,000 pounds, intended for 
delicate sound tests. To prevent transmission of exterior 
noises, and to insulate against vibration coming from with- 
out, ‘““U.S.”’ engineered rubber structural supports were 
used. Tests proved that these columns insured 98% absorp- 
tion of sound; prevented transmission of external vibration. 


For advice on your equipment design problem involving 

vibration, impact, transmitted noise, write United States O R bo) vy fs a a | 0 i S 
Rubber Co., Engineered Rubber Products Division, Fort 

Wayne, Ind. 


MADE BY 
““T want full tone quality in this loudspeaker,” said a 


radio manufacturer. And he got it. U.S.RubberCom- 

pany scientists helped by using 3 cylindrical type 

UNITED STATES engineered rubber mounting§ to insulate the cabinet 
RUBBER COMPANY from the loud speaker, effectively absorbing vibra- 
tion and cutting undesirable noise to a minimum. 
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equipment; and Mr. Kenefake section engineer for carri 
current equipment. 7 


C. J. Beneke has been appointed product manager for th 

; : e 

aluminum wire, rod, bar, structurals and cable division of 
the Reynolds Metals Co. in Louisville, Ky. 


Frank L. Snyder, a member of Westinghouse Transformer 
Div., Sharon, Pa., since 1925, has been appointed manager 
John H. Chiles, Jr. succeeds Mr. Snyder as engineering man. 
ager. Both men were awarded the Silver “W” Order ot 
Merit for outstanding engineering achievements on com- 
mercial and naval equipment. 


Lloyd E. Johnson recently was appointed contract sales 
manager for the Aluminum Goods Manufacturing Co in 
Manitowoc, Wis. 


Ee 
COMPANY BRIEFS 


EY 


The Speer Carbon Co. of St. Mary’s Pa., manufacturers 
of carbon and graphite products, now owns the Speer Re- 
sistor Corp. of St. Mary’s Pa. and Angelica, N. Y. and Jef. 
fers Electronics, Inc. with plants at Du Bois and Dreftwood, 
Pa. 


The Lincoln Electric Co., Cleveland, has completed ar- 
rangements for the construction of an $8,500,000 plant to 
be erected in Euclid, Ohio. 


Excavation for the General Motors Technical Center has 
begun on the 320-acre site at Mound and Twelve Mile 
Roads north of Detroit, Mich. 


Woodall Industries, Inc., Detroit, fabricators of fiberboard 
materials, broke ground for a new million dollar plant in 
Skokie, III. 


Burrell Technical Supply Co., Pittsburgh, as a result of 
a change in charter is now named Burrell Corp. 


P. R. Mallory & Co., Inc. of Indianapolis, Ind., has opened 
a new branch office and warehouse in Los Angeles located 
at 1338 South Lorena St. This branch will be under the 
direction of J. E. Templeton. 


Motorola, Inc.’s plant expansion program in Chicago per- 
mits a 40 per cent increase in its television set production. 


Building contract amounting to $1,690,637 has been 
awarded by the Westinghouse Electric Corp. to construct the 
Atomic Power Division. The site will be Bettis Field in 
Pittsburgh, Pa. 


The Schauer Manufacturing Corp. is the new name of the 
company formerly known as Sehauer Machine Co., of Cin- 
cinnati, Ohio. 


American Steel & Wire Co. now has a Stainless Steel 
Division. The new mill is equipped exclusively to process 
rounds % in. and smaller and certain sizes of flat stainless 


steel wire. It is located at Waukegan, III. 


Johns-Mansville Corp. recently dedicated its new Research 
Center which includes four buildings located on a 93 acre 
tract at Manville, N.J. on the Raritan River about 40 miles 
from New York. 


The Hoover Co., North Canton, Ohio, is enlarging its 
facilities for continuing its research on plastics applications. 
The company’s plastic laboratory is directed by Frank A. 
Martin. 


Keuffel & Esser Co., now has a new paper coating plant and 


instrument repair department at 1320 Margo St. in Los 
Angeles. The executive offices for the West Coast will be 
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OnE PIECE JOB 7 


Manufacturers of products using electrical contacts have only one handling in their 
plants when Fansteel takes over the contact assembly job. 


Complete contact assemblies are delivered to the customer’s plant ready for inclu- 
sion into his product. Considerable savings on the cost of the finished product can 
be obtained by purchasing Fansteel contact assembly units. The specialized Fansteel 
skills and facilities reduce the customer’s production costs to a minimum. All assem- 
blies are thoroughly Fansteel-inspected before shipping. 


LET FANSTEEL MAKE YOUR COMPLETE ELECTRICAL CONTACT ASSEMBLIES 





Fansteel has the facilities and experience to furnish 
completely assembled contact units from initial de- 
sign to final inspection. These specialized: services 
include: 


A thorough analysis of your contact requirements 
based on a careful consideration of all electrical, 
mechanical and cost factors involved. 


_A recommendation of correct materials and de- 
sign for both the contact facings and support mem- 
bers—spring, reed, bracket or other backing. 


Precision fabrication of the contact facings and 
the backing parts by modern specialized equipment 


valuable metals and special alloys. 


Assembly of contact part and support member 
into a complete, fully-inspected unit. Fansteel has 
experience and facilities for furnace, induction or 
resistance brazing, soldering, spot, projection or 
flash welding, spinning, riveting, valions or other 
assembly methods best suited to the application. 


You are cordially invited to consult with Fan- 
steel’s specialized and long-experienced contact en- 
gineers on any problem. For personal contact, call 
in the Fansteel man near you, or write Electrical 
Contact Division, Fansteel Metallurgical Corpora- 


and production people skilled in working with 


“a Fansteel 


tion, North Chicago, Illinois. 11306 


INCLUDE: 
ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 

METALS: TANTALUM, TUNGSTEN 

MOLYBDENUM, COLUMBIUM 
COPPER BASE ALLOYS 
RESISTANCE WELDING 

MATERIALS 





\ ¢ / 
/ | \ 
AN INDUSTRY 


THAT SERVES 
INDUSTRIES 
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JUST PRINTED 


Two bulletins showing how 
NEW G-E MOTOR EXCHANGE PLAN 
cuts machine down time 


Get the story of the new time and money saving 
General Electric exchange plan for Tri-Clad 
integral-hp motors! It’s an extension of the 
highly successful G-E fractional-hp motor ex- 
change plan and covers most popular types of 
Tri-Clad open dripproof motors—one to five hp. 
Bulletin GEA-5189 is for motor users; Bulletin 
GEA-5 180 is for machinery manufacturers. Write 
on your letterhead FOR FREE COPY: Apparatus 
General Electric Company, Schenectady 5, N. Y. 


















































look for this extra on 
the motors you buy; it 
means lower mainte- 
nance costs, less time lost 
for motor replacement. 


GENERAL @ ELECTRIC 


756-35 










Aer e BIG HELP IN 
TERMINAL WIRING! 


FANNING 
STRIP 


Connections are made 
through Fanning Strip, 
on bench or anywhere 
apart from barrier strip, 


and quickly slip 
into assembly. 


Designed for use 
with Jones Barrier 
Terminal] Strips Nos. 
141 and 142, for 1 
te 20 terminals. 


Simplifies and facilitates soldering. Insures 
positive correct connections. Saves time. 
Ideal for harness or cable assembly. Fanning 
Strong construction: Brass terminals, cad- Strip. 


mium plated. Heavy bakelite mounting. scgmea for. 


Dee eC 


Send for complete 
data on this new 
basic improvement! 


1026 SOUTH HOMAN AVE. CHICAGO 24, ILL. 








housed in this new plant. E. 
manager, 


E. Ernst is Pacific Coast 


The Sturgis Products Co. of Sturgis, Mich. has changed its 
name to Roto-Finish Co. and is now occupying its new plant 
at Kalamazoo, Mich. 


H. M. Harper Co., of Chicago has established a West 
Coast office in the Thayer Bldg., Oakland 12, Calif. Jack 
Stout has been appointed district manager, 


A subsidiary of the A. S$. Campbell Co. of Boston has pur- 
chased the Rollins Engine Co. of Nashua, N. H., and re. 
named it the Rollins Engine & Machine Co., Inc. ; 


National Moldite Co. now has a new plant at 1410 Chest. 
nut Ave., Hillside, N. J. This expands the facilities for the 
manufacture of molded iron cores. 


aennnn nn eee 
ASSOCIATIONS AND SOCIETIES 


a) 
Color Television Study 


Committee of the RMA is being formed to make a study of 
present systems of color television that are in various stages of 
technical development. Included in the committee are: Lewis 
Clement, Crosley Div. of Avco Mfg. Corp., Cincinnati; R, B, 
Dome, General Electric Co., Syracuse, N. Y.; E. W. Engstrom, 
Research Div., Radio Corporation of America, Princeton, N, ez 
D. G. Fink, chairman of Joint Technical Advisory Committee, 
N. Y.; T. T. Goldsmith, Allen B. Dumont Labs., Inc., Passaic, 
N. J.; G. E. Gustafson, Zenith Radio Corp., Chicago, and D, B. 
Smith, Philco Corp., Philadelphia. 

National Bureau of Standards has organized a Color Televi- 
sion Committee for the purpose of surveying the present status 
and future prospects of color television. Committee will confine 
its attention to the scientific and technical phases of the problem 
such as band-width, development of TV transmitting and re- 
ceiving equipment, radio propagation factors in vhf and uhf bands 
and adaptability of present TV receivers to color use. 


Committee of Engineers Joint Council 
Poll Engineers for Government 


New file in Washington is being accumulated to contain 100,000 
questionnaires now on the way to professional engineers and 
scientists as a result of the government need for highly qualified 
engineers and scientists. The Engineers Joint Council, an organ- 
ized group of five professional engineering societies, agreed to 
sponsor officially a “Survey of Selected Engineering Personnel” 
and obtained the cooperation of 18 prominent engineering societies 
that maintain a full professional grade of membership. The sur- 
vey is managed by the Engineers Joint Council Committee. 
C. E. Davies, secretary of ASME, is chairman, and R. A. Went- 
worth member of ASME, is survey director. Other members 
are ASCE, AIEE, American Institute of Mining and Metallurgi- 
cal Engineers, and AIChE, The questionnaires, after processing 
by ASME, will comprise a file in the Office of Naval Research 
showing men available in every recognized specialty. 


A. E. Focke Heads American Society for Metals 


Arthur E. Focke, research metallurgist for Diamond Chain 
Co., Indianapolis, Ind., is the new president of the American 
Society for Metals. Dr. Walter E. Jominy, staff engineer, Chrys- 
ler Corp., is the new vice president. 


Chairman Named for U. S. National Committee 
for International Electrotechnical Commission 


Dr. H. S. Osborne, chief engineer of the American Telephone 
and Telegraph Co., has been voted chairman of the United States 
National Committee of the International Electrotechnical Com- 
mission. Other officers for the coming year are: vice presidents, 
P. H. Chase, chief engineer, Philadelphia Electric Co., and 
Frank Thornton, Jr., engineering manager, association activities, 
Westinghouse Electric Corp.; treasurer is G. F. Hussey, Jr., 
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another C-D development... 


a strong, lightweight, LOW-COST tubing 
for your electrical applications 











Spiral Tubing—one of the many developments that have helped bring television 
into the mass market. Recently introduced by Continental-Diamond laboratories, 
it is ideal for electrical, radio, and television applications where a good dielectric 
tubing with high strength and lightweight is needed. It is available in a variety 
of sizes and grades to meet requirements for low moisture absorption, forming, 
riveting, drilling, tapping, etc. 

It is another example of why it pays to see C-D first in your search for the 
right plastic. C-D Plastics provide practical combinations of mechanical, elec- 
trical, and chemical properties—structural strength, lightweight, moisture, heat 

and corrosion resistance. For fast delivery, or help with material selection prob- 


lems, call your nearest C-D office, any time. 






DE-5-49 
BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


¥ : 
| PLEO | PEO A FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 191I—NEWARK 17 a DE WaT: 
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IF you have a relay problem 
requiring low cost, small size 
and dependable performance... 





...take a look at R-B-M General 
Purpose AC and DC Relays 


WRITE FOR BULLETIN AND PRICE LIST 


Dept. L-9, R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 


a 






ava <b 
ELEMEN 


Write Dept. E for Literature 


ELECTRO-THERM INC. 


24 GEORGIA AVE., SILVER SPRING, MD 
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secretary of the American Standards Association. Member 

the executive committee are: W. R. G. Baker, RMA. E a 
Crittenden, National Bureau of Standards; Paul Discr, C. 
ASME;; F. B. Llewellyn, IRE; J. J. Pilliod, AIEE: and Sydne 
Withington, member-at-large. a" 


H. W. Pfeffer Elected New President of National 


Association of Relay Manufacturers 


H. W. Pfeffer of Struthers-Dunn, Inc., Philadelphia, w: 
elected president of the National Association of Relay OR 
facturers. H. L. Huntsinger of the R-B-M Division, Essex Wire 
Corp., became vice president and J. V. Roughan of the Price 
Electric Corp. is secretary-treasurer. ° 


AGMA Releases Publication on 
Standard Gear Symbols 


New edition of the American Standard Letter Symbols for 
Gear Engineering for use in mathematical equations and for- 
mulas that deal with toothed gearing has been completed, Stan- 
dard was sponsored by the AGMA and the ASME. The publi- 
cation (B6.5-1949) may be obtained from the ASME or the 
American Standard Association at 30¢ each. 


Dr. Felbeck Receives John Wesley Hyatt Award 


Dr. George T. Felbeck, vice president, Carbide and Chemicals 
Corp., New York, was presented the John Wesley Hyatt Award 
for distinguished achievement in plastics. Dr. Felbeck received 
the award for engineering developments leading to the large- 
scale manufacture of polyethylene resins and plastics. 





CALENDAR OF MEETINGS 


Sept. 12-16—Fourth National Conference and Ex- 
hibit, Instrument Society of America, Kiel Audi- 
torium, St. Louis, Mo. 

Sept. 19-23—National Technical Conference, IIlu- 
minating Engineering Society, French Lick Springs 
Hotel, French Lick, Indiana. 

September 19-23—116th National Meeting, American 
Chemical Society, Atlantic City, N. J. 

Sept. 26-28—WNational Electronics Conference, Edge- 
water Beach Hotel, Chicago. 

Oct. 4-6—Fourth Annual Exposition, Society of In- 
dustrial Packaging and Materials Handling Engineers, 
Detroit. 

Oct. 10-13—Annual Meeting, International Muni- 
cipal Signal Association, Inc., Wm. Penn Hotel, 
Pittsburgh. 

Oct. 10-14—66th Semi-Annual convention, Society of 
Motion Picture Engineers, Hollywood-Roosevelt Ho- 
tel, Hollywood, Calif. 

Oct. 10-14—1949 West Coast Meeting, American 
Society for Testing Materials, Fairmont Hotel, San 
Francisco. 

Oct. 11-14—Annual Meeting, American Standards 
Association, Waldorf-Astoria, New York 

Oct. 12-15—96th Meeting, Electrochemical Society, 
Inc., LaSalle Hotel, Chicago, Ill. 

Oct, 17-21—Thirty-first Annual National Metal Con- 
gress and Exposition, jointly with meetings of Amer- 
ican Welding Society, American Society for Metals, 
American Institute of Mining and Metallurgical En- 
gineers, and Society for Non-Destructive Testing, 
Public Auditorium, Cleveland. 

Oct. 17-21—Midwest General Meeting, American 
Institute of Electrical Engineers, Netherland Plaza 
Hotel, Cincinnati, Ohio. 

Oct. 27-29—First “Audio Fair’, Audio Engineering 
Society, Hotel New Yorker, New York, N; ¥: 
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YOU DON’T PAY FOR 
SCRAP LOSS OR 
“REJECTS” WHEN 


Reynolds 


MAKES ALUMINUM 
PARTS TO YOUR 
SPECIFICATIONS 


NO SORTING OR SCRAP HANDLING 


NO SHIPPING OR SUPPLY PROBLEMS 


a ee 


rs 
NO LABOR OR MACHINERY PROBLEMS 


Scrap and rejects require handling and ship- 
ping that sacrifice profits. When you use 
Reynolds production facilities, this scrap and 
reject metal goes back into remelt at the 
source...you never bother with it, you pay 
no handling charge. 


Here is a complete aluminum service from 
mine to finished products. You specify quantity 
and delivery. Reynolds delivers inspected parts 
or complete assemblies. You get all of the 
advantages of mass production without the 
worry of factory space, machine and man- 


Reynolds Metals Company 
I PD 










PARTS SMALL AS A 
DESSERT MOLD, STAMPINGS 
AS LARGE AS A BOAT HULL! 
YOU SPECIFY QUANTITY 

AND DELIVERY SCHEDULE! 










Riya 


power requirements. And you can count on a 
fixed cost. That’s why Reynolds is delivering 
more and more parts and assemblies to some 
of the nation’s largest manufacturers. 


For the complete story of advantages, send for 
folder explaining this unique service. Return 
the coupon below or call the Reynolds Sales 
Office listed under “Aluminum” in your classi- 
fied telephone directory. Reynolds Metals 
Company, Industrial Parts Division, 
Louisville 1, Ky. 


REYNOLDS METALS COMPANY 
Industrial Parts Division 


Assemblies. 


Name Title 
Company. 
Street Address 


City. 









2055 South Ninth Street, Louisville 1, Kentucky 
Send the new folder on Aluminum Parts and 








CONSIDER ALUMINUM— CONSULT REYNOLDS—THE COMPLETE ALUMINUM SERVICE 
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Kester... the greatest name in Solder 


A staff of highly-trained technical engi- 
neers and a half-century of Kester ‘know 
how” are teamed to bring you the finest 
flux-core solders made. Contact Kester’s 
Technical Department on any soldering 
problem. 


Write for Free Technical Manual. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, IIlinois 


Factories Also At Newark, New Jersey «© Brantford, Canada 













In Electronics, Stainless 
Meets Every Test Devised 
For Fastenings! 


Non-magnetic, resistant to corrosion or vi- 
bration, impervious to heat or cold, perma- 
nent whatever the quality you demand, 
count on stainless fastenings to provide the 
most efficient answer! Reduce maintenance 
and look for longer life with stainless' 


7,000 Varieties 


Anti-Corrosive, America’s oldest and largest 





supplier dealing exclusively in stainless fas- 
tenings, carries this tremendous stock for 
your convenience plus a special order 


service available for occasional odd sizes. 












Write TODAY for Folder M-49 for Further 
Information! 


P vac 


Metal Products Co., Inc 









BOOK REVIEWS 
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Engineering Laminates—Fdited by Albert G. H. Diets. John 
Wiley cy Sons, Inc., New York, 797 Vt pp. $10.00. 
Engineering laminates find use in practically every phase of 
engineering work. It is not surprising therefore that this authori- 
tative and useful volume edited by Prof. Dietz has a contribut- 
ing staff of some 24 engineers, metallurgists, architects, design- 

ers and other specialists. 

Not all the divisions of the book would be of interest to the 
product engineer, since they deal with certain types of laminates 
applicable primarily in aircraft, building construction and other 
fields remote to his work. But a substantial portion of the book 
is of cogent interest. Chapters are included on adhesives; plas- 
tics-based laminates; thermostat metals; rubber laminates; and 
several types of clad metals. The engineering properties of 
laminate materials as well as the base materials are emphasized 
throughout the book. Manufacturing and fabricating informa- 
tion are also given, plus application and design data. General 
mathematical theory is discussed in the opening chapter. 

The text is amp!y supported by tabular and graph data, also 
by extensive literature references. An unavoidable defect in a 
symposium-type work is found evident in a certain amount of 
overlapping between the various contributors. A rather broad 
view is taken of the meaning of “laminate” and some of the 
materials included such as sprayed metals might not be uni- 
versally accepted as laminates, but this is perhaps a carping 
comment on a very useful and comprehensive work. 

Prof. Dietz is familiar to readers of this publication as di- 
rector of the Plastics Research Laboratory at M. I. T. Refer- 
ences to his work appeared several times in these pages. (See 
p. 99 of the article “Plastics Engineers Discuss Design and Re- 
lated Problems,” March 1948; and p. 220 of the article “Mag- 
netic Testing Symposium Features the 1948 ASTM Meeting.” 
August 1948.) 


Organizational Teamwork in Production—Production Series 
Number 184, published by American Management Associa- 
tion, New York. 32-pp. booklet. $0.75. 

Administrative and Statistical Techniques of Quality 
Control—Production Series Number 180, published by 
American Management Association. 34-pp. booklet. $0.75. 


The “Production Series” of reprints published by the Amer- 
ican Management Association frequently contain papers of close 
interest to the product engineer. Number 184, listed above, for 
example contains a stimulating and provocative discussion on 
“Management Control of New Product Design,” by L. J. Kar- 
men, assistant to the vice president, AVCO Manufacturing 
Corporation. Mr. Karmen makes a very strong case for inter- 
departmental control. 

The second reprint listed, No. 180, contains several papers on 
quality control covering: fundamental concepts of quality con- 
trol, quality control principles, controls at the operating level, 
and cost aspects. 


Silicones and other Organic Silicon Compounds — By 
Howard W. Post. Reinhold Publishing Corp., New York 
18, 230 pp. $5.00. 

This tightly packed book is intended to “organize and cor- 
relate” previously published material on silicone resins and other 
silicon compounds. The increasingly important part that silicone 
resins and laminates find in electrical insulating applications may 
make this work of correlary interest to the product engineer. 
However, it is fair to warn the prospective reader that more 
than a basic knowledge of organic chemistry is needed to tol- 
low the discussion. A copious bibliography (over 700 listings) 
includes patent references. Dr. Post is professor of chemistry, 
University of Buffalo. 


Electric Motors and Generators Basic Information 
Sources-Office of Domestic Commerce—cpartment 
of Commerce. 10 pp. No charge. 

Bulletin contains a listing of books and periodicals, of gov- 
ernment and other publications, pertaining to electric motors 
and generators. Copies are available without charge from the 
Department of Commerce local field offices. 
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HERE'S WHY 
NEOPRENE PRODUCTS DO 
50 MANY JOBS SO WELL 





They resist 
OXIDATION by air, oxygen, ozone— 
hove outstanding resistance to aging. 


<i 


They resist 
WiAT—ore exceptionally stable at 
temperatures up to 250° F. 


mm) / 


a 


go 
They resist 
SUNLIGHT AND WEATHERING—in o 


closs by themselves in resistance to 
tubber’s worst enemies. 


S é 
SN 


They resist 
OS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 


\\ 





They resist 
ABRASION, CUTTING, CHIPPING —ore 
tough ond durable under severe serv- 
ce conditions, 





“REE! THE NEOPRENE NOTEBOOK— 
Interesting stories... new,unusuval applica- 
tions of neoprene. Write E. 1. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division -9, Wilmington 98, Delaware. 


SEPTEMBER 1949 
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Courtesy: Leeds & Northrup Company, Philadelphia, Pennsylvania 


for example: 


Neoprene-jacketed cable of optical 
pyrometer resists fumes and heat 


Calibrated, not in milliamperes, but 
directly in degrees, this new type of 
optical pyrometer is designed to meas- 
ure temperatures accurately and con- 
veniently. 

In keeping with the advanced engi- 
neering of this sensitive instrument, its 
designers specified a neoprene jacket 
for the cable connecting telescope and 
potentiometer. Because the pyrometer 
is often exposed to high temperatures, 
chemical fumes from blast furnaces, 
kilns, coke ovens, etc., and rough usage 
in confined areas, neoprene is especially 
well suited to the job. Neoprene’s in- 
herent resistance to deterioration from 
heat, chemicals, fumes, oil, abrasion 
and aging assures long, trouble-free serv- 
ice under roughest conditions. And neo- 
prene’s flexibility and durability help 
make the pyrometer easy to use—ready 
to perform its job dependably and ac- 
curately at all times. 

Even in applications where conditions 


are unusually severe, Du Pont neoprene 
can be depended upon to provide out- 
standing protection. Neoprene’s com- 
bination of excellent properties and 
superior quality means longer service 
life and high efficiency for all types of 
wire and cable. 
E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division F-9 
Wilmington 98, Delaware 
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HE transmission of photographs by 
wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lord 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount- 
ings on bars which are again supported on Lord 
Plate Form Mountings. 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet’s 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services. 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp., Ltd. 


(LorD) Vibration Control Systems 


Be, 
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Constant Speed Winding 
of Textile Yarns 


(Continued from page 87) 


SS. ss 
applying a lower voltage to the motor. In this example 
stalled torque was practically the same as the running 
torque. Hence, as the yarn slowed down or stopped 
the motor would slow down and stop due to yarn ten- 
sion and remain stalled until the yarn fed out again, 
No excessive motor heating was experienced, even a 
long periods of standing in a stalled position. By prop- 
er gearing it is possible to run this type of drive at 
almost any speed up to 2000 fpm. For best results, the 
ratio of start to finish of the package should be kept 
under 3:1. 

Another type of takeup which uses the same type of 
torque motor, but receives its speed control from a 
dancer roll over which the yarn travels is pictured in 
Figs. 6 and 7. This dancer roll is connected to a reactor 
which tends to modify the leading phase angle of the 
auxiliary winding normally set by the fixed capacitance, 
Variations in yarn speed are very effectively taken care 
of with this type of control. The motor always tries to 
go a little faster than the yarn. This raises the dancer 
roll, reducing the voltage to the motor and hence its 
speed. As the motor slows down, the dancer roll is low- 
ered until the voltage is increased and a point of stabi- 
lization eventually is reached. This action results in a 
very constant speed takeup. 

These two systems of constant speed takeup, using 
torque motors, have proved very satisfactory and are 
a simple answer to the variable speed problem. Another 
method of accomplishing the same result is with the use 
of a hydraulic motor in which the slippage can be ad- 
justed by the amount of liquid in the system. 

Most applications require a special machine to meet 
the requirements of a particular yarn being handled. 

Ooo 


[Based on a paper originally presented by the author be- 
fore the spring meeting of the American Society of 
Mechanical Engineers, May 4, 1949 at New London, Conn., 





Radically New Design of 
Automatic Clothes Washer 


(Continued from page 79) 





inum housing and cover, manufactured by Thompson 
Products, Inc., was especially adapted for this applica- 
tion. The shape of each blade is such that nearly all the 
area between the core of the impeller and the housing 
bore at the segmented section is closed as the blade 
flexes over a segment, creating in effect a positive 
displacement pump. A water reservoir integral with 
the pump housing is connected by a bleedback line to 
the impeller cavity, furnishing an air-to-water seal. Spe- 
cial baffle arrangement in the reservoir destroys areation 
of the water due to turbulence. Pump employs a carbon 
face seal and an automotive pump type bearing shaft 
assembly. 

Agitator drive transmission, Fig. 7, consists of a 
worm and gear reduction, providing a crank motion to 
a sliding crosshead member which drives a reciprocating 
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Westinghouse 
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if machine drive control is your problem... 


eer ... you'll find a helpful, profitable 


ft) © answer in Mot-O-Trol ... the complete 
packaged drive for controlling d-c 
motors operated from a-c sources. The 
broad scope of Mot-O-Trol’s functions 
explains its ability to give you top performance in 
many and diverse processes requiring precise, in- 
telligent control. For example: 

It starts the motor . .. brings it up to preset speeds 
smoothly and accurately. It regulates speed under 
varying loads and allows for wide changes of speed 
at any time. It limits current to protect against unsafe 
current peaks . . . to provide for smooth acceleration. 
It applies dynamic braking for smooth stopping. 

You can use Mot-O-Trol wherever requirements 
call for strict maintenance of a set pattern of d-c 
motor performance. Heat-treating and dip processes, 
conveyors, grinding, cutting and milling machines, 






SEPTEMBER 1949 


printing presses, feed drives and testing machines 
are only a few applications where Mot-O-Trol is 
helping to boost product quality and the speed and 
economy of its production. J-60695 


Booklet B-4112, just off the press, de- 
scribes every function ... every ad- 
vantage of this remarkable electronic 
control. To get your copy, call your 
nearest Westinghouse office or write 
to Westinghouse Electric Corpora- 
tion, P.O. Box 868, Pittsburgh 30, Pa. 
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New Models 
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AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrotors . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, featuring 
Ceramic Stock Spacers for Longer Lasting 
Ufe. 
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For Inverting D.C.toA.C.... 


Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 






New Models 


‘A’ BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apparotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, interference-Free Operation and 
Extreme Long Life and Reliability. 


American TELEVISION & Rapio Co. 


1931 


MINNESOTA-U ee 










rack. The rack slides on a steel bar and causes a Pinio 

on the agitator shaft to be rotated in alternate directions 
through an are of approximately 205 deg about 58 times 
per min. Agitator shaft is chrome plated and uses pe 
involute spline to provide maximum bearing area With 
the agitator. Use is made of a face type seal on the shaft 
using carbon in contact with an acid-etched, 
bronze seal face. On the worm shaft a lip-type seal pre- 
vents oil leaks at the pulley end. Shaft rides in a bronze 
sleeve bearing at that end and in a cast iron bearing . 
the other. Thrust is taken by a single ball thrust bearing, 
Same arrangement is used for thrust on the agitator 
shaft which is mounted in bronze sleeve bearings, 


sintered 


Both the case and cover of the transmission are made 
of zinc alloy die casting to provide maximum resistance 
to corrosion and permit a minimum of machining, 
Transmission cover provides a closure for bottom of the 
tub, and the drain outlet is also a part of the cover 
assembly. 


Timer Switch Reverses Motor 


Timer, Fig. 8, is a Mallory spring-contact, synchro- 
nous motor driven timer similar to that used on other 
3endix washers except that it incorporates a DPDT 
switch for reversing the motor. The synchronous motor 
is geared to advance the cams 5 deg every 28 sec, To 
effect reversal of the driving motor a single neutral or 
“idle” increment on the timer is provided to allow the 
motor to stop or slow down sufficiently to drop into the 
starting winding; otherwise, inertia would keep the 
motor running in the same direction. At the end of this 
increment, the interrupter contact is again closed and the 
motor circuit energized. A separate cam operates the 
timer motor during these idle periods. It also has a sus- 
pended timer arrangement that prevents the cams from 
advancing during the “fill” time. Following these pe- 
riods, the circuit to the timer motor is reclosed by the 
water-level pressure switch as it snaps to the “out” 
position. 

Water temperature selection for the “wash” portion 
of the cycle is incorporated in the timer, affording single 
dial control and eliminating the necessity of a separate 
switch and additional wiring. Water mixing valve is a 
standard Dole solenoid-operated type similar to those 
used on other Bendix washers. The only modifications 
are the elimination of flow control washers and the use 
of a larger outlet to permit a faster fill. 

The operator can select hot or mixed (97 F) water 
for the wash period, depending on the type of garment to 
be washed. When the dial is advanced to the “hot” or 
“warm” position, one of the cams in the timer operates 
a double throw contact energizing separately the sole- 
noids on the water mixing valve. When one is ener- 
gized, hot water only is permitted to flow. When the 
other is energized, both hot and cold water flow and 
the amount of hot water is closely controlled by a verna- 
therm element to regulate the temperature of the 
mixed water. 

The first two increments on this cam operate the con- 
tact to close the circuit to the solenoid controlling hot 
water. The third and fourth increments provide a new- 
tral position, and the fifth and sixth increments operate 
the contact to close the circuit to the solenoid controlling 
mixed water. This same cam is arranged to close the 
contact only in the “mixed” position during the rinse 


ELECTRICAL MANUFACTURING 



























































IRVINGTON lowers costs 


Pale Dy 


ie 


SU ‘Ai 


tric strength, greater flexibility and high mechani- 
cal strength desired in many specific applications. 

In making Varnished Fiberglas Style OW, 
Irvington employs base cloth woven by a new 
principle that permits the woven fiberglas to carry 
more insulating varnish. Not only test results, but 
actual applications have proved its advantages in 
such services as core wrappings, field coils and 
punchings. It is available in black or yellow, in 
thicknesses of .007’, .010”, .012”; in rolls 25 and 
50 yards long; approximately 36” wide; tape in 
widths from 42” up. Write today for test reports, 
further details, and samples. 

*T.M, Reg. U.S. Pat. Off. by Qwens-Corning Fiberglas Corp. 


¥ on TT ee a ELE LE 
F 


Authorized distributors in Atlanta; Baltimore; 


Milwaukee; Minneapolis; 
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New Hartford, 


Le 


Irvington 11, 


Berkeley; Bluefield, W. Va.; 
Philadelphia; 


New Orleans; 


New Jersey 


Boston; Charlotte; Chicago; Cleveland; Dalla Denver; Detroi ee a a 


Pittsburgh; Portland, Ore.; $t. Louis re milto Di Otro rele) 








SPECIFY 
alliance motors 


for 
MODEL B 
Small Load Jobs! 4-pole shaded pole 
motor. Approx. 1/30 h.p. 

Fans Toys 1550 r.p.m. v 
Business Machines Vending Machines 
Controls Radio & television 
Heating Appliances _ tuning 
Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that's the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 


Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Cool running— quiet 
Flexible power range 
Slower controlled speeds 
Long life 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY ¢ ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 


INSURE YOUR COIL 
SATISFACTION! 





MODELA A 


6-pole shaded pole 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 


< MODEL MS 


2-pole shaded pole 
motor — full load h.p. 
.0021. Full load 2800 


r.p.m. 








means DAVIS-MADE Coils engi- 
neered, designed, and built to 
fit your particular applications. 





A few of the hundreds of 
Davis-Made types 





Dependable performance at a saving is your gain in Davis’ 
more than 30 years of coil specialization. Two large plants 
equipped for prompt production of any order, large or small, 
assure earliest delivery. 

Coils for magnets, motors, generators, relays, aircraft, com- 
munications, neon lighting, X-ray, vibrators—all uses, adapted 
to your extraneous variables. We cooperate with you. Use 
this service. Send B/P, sample or specifications for estimate. 


Precision-Made Coils for every electrical purpose 


DEAN W. DAVIS & CO. 


Chicago and Kentland 
KENTLAND, INDIANA 


D- 
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periods, automatically providing correct water tem- 
perature. 

Schematic diagram of the timer contacts is shown in 
Fig. 9 and the cycle chart in Fig. 10. As indicated 
earlier, turning the dial to “hot” or “warm” starts water 
flowing into the tub. At the same time, motor contacts 
in the timer are closed in the forward or “agitate” posi- 
tion but the circuit to the motor is not completed. The 
timer motor does not run during the “fill” period since 
the circuit is broken by the pressure switch. This insures 
filling to the proper level regardless of available water 
pressure. When the proper level is reached, the pressure 
switch is closed by diaphragm action of the flexible tub, 
closing the circuit and shutting off the water supply. The 
same action starts the main motor and the timer motor, 
It is impossible to agitate unless the tub is filled. 

With the motor rotating clockwise, power is trans- 
mitted to the transmission and agitator, and the over- 
running clutch on the pump pulley keeps the pump idle, 
At the end of the wash or agitate period, the interrupter 
contact in the timer breaks the circuit, and motor con- 
tacts are set up in the opposite or “pump” position, 
Pump is driven and transmission is stationary, During 
the drain period, the tub is collapsed, allowing the pres- 
sure switch to break contact until the tub is refilled. To 
prevent this action from stopping the clock motor and 
shutting down the whole operation, the pressure switch 
contact is opened and simultaneously closed in the “timer 
motor” position (see Fig. 10), by-passing the pressure 
switch and maintaining the circuit to the timer motor 
until the tub has refilled. 

The completed machine is simple but attractive in ap- 
pearance. It was styled by M. H. Boldt of the industrial 
design firm of Jack Morgan, Chicago. Colors used and 
style immediately suggest the familiar Bendix family of 
automatic home laundry equipment. The simple lines 
and almost complete absence of non-functional trim 
parts characterize efforts to maintain low cost without 
sacrificing quality or appearance. The finish is baked 
Dulux enamel on bonderized steel. ooo 





Vitreous Enamel 
for Electrical Insulation 


(Continued from page 83) 


eration but frequently one property is necessarily sac- 

rificed in favor of some other more desirable feature. 

Such appraisal of all factors involved is essential and 

can be derived at only by extensive testing in each par- 

ticular case. oO0 
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IT SEWS EASY, STOWS EASY 


She knows (as you do) Light weight made them portable. 
Strength made them practical. Economy of manufacture 
put a price tag on these sewing machines that thousands 
of women couldn’t resist. 

That’s how Alcoa Aluminum Die Castings rang the bell 
for this sales-wise manufacturer. Their light weight, 
strength and exceptional economy can do the same for 
your products, too. Start planning now with the book 
“Designing for Alcoa Die Castings”. Ask your nearby 
Alcoa Sales Office or write ALUMINUM COMPANY OF 
America, 612-J Gulf Building, Pittsburgh 19, Penna. 


She doesn’t know (but you do) 
With the ability of the Alcoa 
organization come important 
advantages of Alcoa Die Cast- 
ings themselves. They do not 
“creep” nor ‘‘grow’. They are 
excellent conductors of heat 
and electricity. Add these ad- 
vantages to a bonus of light 
weight and a competitive 
price structure. 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 


ALCOA a .uminum ee 





INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS - IMPACT EXTRUSIONS 


ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS - FASTENERS - FOIL - 


ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS ® 
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Multiple-circuit 
Connectors 
(Continued from Page 103) 





of phenolic and melamine plastics, ceramics such as 
steatite; synthetic rubber such as neoprene, cold mold, 
and even impregnated wood. Molded or machined 
phenolic is most common. Melamine is used for greater 
flash-over resistance, steatite because of its low loss and 





‘KOH-I-NOOR 


PERMIT 


MARDTMUTH 





i non-carbonizing properties, and neoprene because of its 
: flexibility. The use of semi-pliable neoprene-base rub- 
5 ber makes it possible to employ a one-piece insert with- 
Pe b 
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= 4 : 
oo”. © 
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Grounding of casings in Russell & Stoll connectors is 
secured by separate set of contacts which make first 
and break last. Sponge rubber washer acts as a dust 
shield. Rated at 30 amp, 440 volts a-c; connector is 
supplied with a receptacle having a spring-closed door. 










out the snap ring required with the hard material inserts. 
The flexible insert also makes it possible to produce a 
vibration-proof connector capable of withstanding 30 g 


3 
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in actual aircraft operation. 

Ceramic insulators of steatite or zircon simplify the 
design of firewall aircraft connectors. The CAA re- 
quires that the connector must maintain circuit for 5 min 
and not burn ovt for 20 min when mounted in a firewall 
with 2000 F on one side. A zircon ceramic insert elim'- 
nates the need of packing the conduit with fireproofing 
material such as fibrous asbestos as is necessary with 
phenolic inserts. In addition cupro-nickel-tellurium al- 


KOH-I-NOOR §& 


and manufactured by the most modern type of machinery to 


meet the most exacting requirements. Uniform, accurate 
grading in all 17 degrees. Long Wearing. Unsurpassed 


Breaking Strength. Opaque (Perfect Reproduction) 


Ask For #/500- 





Why KOH-I-NOOR? Because it’s professionally designed, 
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CONTROL OF 
‘BARNEY’ ON 
CAR DUMPER 


LAKEFRONT DOCK AND R.R. TERMINAL CO., TOLEDO, OHIO 





Two General Electric SB-1 switches accurately 
control the positioning of 70-ton coal cars on a 
dumper of The Lakefront Dock and R.R. Terminal 
Co., Toledo, Ohio. After the cars are pushed. up the 
incline by the “Barney,” the operator spots them 
on the dumping cradle by the SB-1Is (on arm of 
swivel chair), as each lake freighter presents its 
own loading problem. Capacity of the dumper is 
one car a minute, 24 hours a day. 


- easily done 


with the SBL 


Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a stand- 
ad SB-1 for most jobs, and they’re ready on four weeks’ 


delivery. Easy to order, too. A variety of attractive switch 


CONTROL AND TRANSFER SWITCH 


handles, and watertight, dust-tight, oil-immersed, fabricated Rating up to 20 amp at 600 volts a-c or d-c 


metal, or explosion-proof housings are available to fit your 
particular installation problems. Mount on panels % to 2 
inches thick. Switch shown at right is 814 inches over-all, 
2% inches wide, 414 inches high. Why not try an SB-1 on 
your particular control problem? For further details see OX 

your G-E sales representative and write for Bulletin GEA- G E N E R A i AG) E it E fe i R F 
4746. Apparatus Depcrtment, Section 856-70, General 

Electric Company, Schenectady 5, New York. 
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Here’s the right iron for : 


EXTRA HEAVY DUTY E: 
SOLDERING // 


\ OS Ge eS Se ee ee ee ee ae 
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Super-powered at 
700 WATTS! 






HEXACON 


The ideal Iron for h Ideri See 

e ideal Iron for heavy soldering 

and large branders. 700 watts with $2700 
tip 134 inches in diameter. 

Heavy duty construction An Iron for 
from tip to cord terminal. Every Soldering 


Rugged long-life heating 
element with case made 
from solid hexagonal 
steel for extra strength. 
Operates on any cycle 
AC or DC current; 
Furnished for either 
110 or 220 volts. 


and Branding Need 


; There is a quality 
‘ made Hexacon Iron 

for every use in 

Fr A manufacturing or repair 
work. Hexacon irons include 

screw tip, plug tip and 
hatchet types with tip diameters 
as from 14” to 134”—from 
40 to 700 watts. Write 
for illustrated catalog. 


, HEXACON ELECTRIC COMPANY ; 
r 177 WEST CLAY AVE. * ROSELLE PARK, NEW JERSEY A 


SUR BRR BEM HRM BBR ee 


BOLTS - NUTS 
RIVETS and SCREWS 


Uniformity of Quality 
.-- Accuracy of finish 
— explains why those 
who want the BEST 
say CLARK. 


1908) VEN 


MILLDALE, CONN. 
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loy contacts with staked-on terminals and steel shel]< 
must be used to withstand the heat. : 

Originally, connectors were polarized by providing . 
hole in the insert to take a phenolic boss similar to that 
used on radio tubes. However, the fragility of the boss 





Bronze springs bear against flat pins giving a contact 

rating of 5 amp at 45 volts for each of the 27 circuits in 

this Jones connector. Offset center pin serves to pilot 

entry of blades, polarized by line of blades at back 
turned 90 deg. 





Oval connectors made by Mines Equipment Co. are en- 

closed in resilient rubber and polarized by one over- 

sized pin. Metal plug or receptacle supplied for per- 
manent mounting to machine or appliance. 


has caused it to be discarded and now, in most cases, 
polarization is obtained by the location and size of the 
contacts 

Shells are die-cast aluminum alloy, machined brass 
for high pressure, aluminum or steel for high tempera- 
ture, or may be of any material where the shell is an 
integral part of the machine. The shell used with non- 
flexible inserts usually is split to facilitate wiring and 
solid with semi-pliable inserts. A fine thread screw is 
used to hold the two halves of the shell together when it 
is important for the connector to be held tightly because 
of vibration, waterproofing, or radio shielding. In gen- 
eral, latches or bayonets will not provide a waterproof 
seal although one manufacturer makes a bayonet socket 
type connector with a rubber gasket which exerts pres- 
sure and seals the connection. Cadmium plating is most 
generally used because of its corrosion resistance and 
lubricating qualities on the threads. 

Even though most multiprong connectors are circular 
in cross section, a type rapidly growing in popularity 
consists of two terminal racks, one containing the pins 
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Rewinding a 700 H-P., 900 RPM, 3 phase, 60 cycle, 6900 v., 
type ATI, G-E Synchronous Motor calls for painstaking skill, 


good shop equipment and good materials. In rewinding this big 4 
boy, Braunlich-Roessle used Natvar Slot Cell Insulation, Natvar 
Varnished Cambric Tape and Natvar Varnished Fiberglas 
Sleeving. € v 
J rats 
* 


Natvar Products 
Varnished cambric—straight cut and bias 







Varnished cable tape 
Varnished canvas 
Varnished duck 





oO Varnished silk 
; y 4 a *.. ; 
NiatY at h a 7 yne N Ss Ww moxe® gine <xoo* Varnished special rayon 
. vic ‘ e a F ex cM er § Varnished Fiberglas cloth 
N ats arr” an \es? 9 





Silicone coated Fiberglas 
Varnished papers 

Slot insulation 

Varnished tubings and sleevings 
Varnished identification markers 
Lacquered tubings and sleevings 


Extruded vinyl tubing and tape 


Extruded vinyl identification markers 


, Ask for Catalog No. 21 


@PNAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 


THE Né 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 
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— RED TOP 


INSTANTLY IDENTIFIES THESE 
UNIQUE ADVANTAGES 


UNIFORMITY 


of performance is built into every 
switch furnished for your particular 
application. Operating characteris- 
tics are maintained throughout the 
life of the apparatus. 


MAXIMUM ADAPTABILITY 


to varied operating requirements. 
The basic switch mounts all of the 
many Unimax Adaptaplates avail- 
able for all methods of applying 
operating force. 


LOOK for the KED TOP 


It’s your signal to STOP looking 
for the answer to your switch 
problems. 


Unimax dependable precision 
switching is also available in d-c 
models with magnetic arc blowout, 
in universal a-c/d-c models, and in 
a-c and d-c models in metal Adapta- 
cases, 


Write for your free copy of the 
Unimax Switch Selector. You'll 
find it a useful tool in your selec- 
tion of the correct switch for 
every application. 
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RPORATION 


460 WEST 34th ST., NEW YORK 1,N. Y. 
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and the other the sockets. Both are rigidly mounted to 
the equipment and are engaged by moving a panel or 
section. Such connectors simplify the wiring of Minia 
ture equipment and may connect-as many as 200 circuits 
Holding means and method of separation are depienders 
upon the unit in which the connector is mounted 50 “i 
must be regarded as special. . 

Because of the wide diversity of types, construction 
and special features obtainable, it is important for the 








New audio pre-amplifiers for General Electric radio and 
television transmitters are designed in trays (above) 
with all connections made through gold-plated Cannon 
connectors. Hinged front panel on shelf (below) per- 
mits quick replacement and rapid checking from front 
of rack. Special tool aids in separating connector. 


designer to work closely with the supplier to obtain the 
lowest cost answer with required performance. Most 
light-duty or low current applications to electrical equip- 
ment will not require all the AN features essential to 
aircraft and military equipment. But the fact that a 
stock AN item may be available from a manufacturer 
often becomes an important cost factor. 

In preparing recommendations for a type of light- 
duty connector, the supplier should be given complete 
information on: 

1. Method of mounting the receptacle. 

2. Current and voltage rating and voltage drop for 

each conductor. 

3. Limitations, if any, on dielectric loss in insulation. 

4. Service conditions such as humidity, temperature 
and vibration. 

5. Frequency of removal, limitations on force avail 
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In today’s highly competitive appliance mar- 
~ ket, it’s not always possible for a manufac- 
turer to hold to the course of action and 
“% product specifications originally plotted. 


Very often after he places an order with a 
supplier, unforeseen developments pop up to 
necessitate changes in design or quantity. 
Frequently schedules must be modified on 
short notice to meet new requirements. 


So, as part of developing an organization that 
places customer satisfaction above all else, 
Delco Products has acquired the faculty of 
working under pressure to take care of last 
minute changes in specifications and schedules. 


It’s this flexibility—together with modern 
facilities, sound experience, and a thorough 
appreciation of all problems confronting a 
manufacturer—that makes Delco Products 
first choice of those who need quality appliance 
motors in volume. 










PRODUCTS 
DAYTON, OHIO 


, DELCO MOTORS 
wee DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO - CINCINNATI . CLEVELAND - DETROIT - HARTFORD 
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Ideal for Syn- ' 
thetic Films, Dulux, 
Lacquer, Enamel, etc. 


You can often cut baking time 
up to 50% with Despatch 
R S Batch Type Ovens. They 
are extremely adaptable for 
finish baking of small batches 
such as armatures; for baking 
paints on grills, assemblies, 
etc.; for drying, dehydrating 
or core baking; for preheatin 

plastics, and many other cain 
tions where fast, thorough heating 
is required. 


DESPATCH 
R S Batch Type 


FINISH BAKING OVENS 


They're shipped fully erected and do not require an engineer to set 
them up. Gas or oil fired, very economical, with working range 
from 200° to 500° F. Automatic heat control for desired uniform 
temperature. Sizes from 11 to 90 cu. ft. capacity, all easy to load 
and unload. When writing for literature, please tell us what type 
of work you have. 


Write for Bulletin on R S Ovens. 
Manujfacturers of ovens for: 


Paint Finishing, Dehydrating, 
OVEN Curing, All Industrial and 
co bir Laboratory Applications 






of 


DESPATC 





369 DESPATCH BLDG., MINNEAPOLIS 14, MINNESOTA 


Square « Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes ... PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
afices plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0” 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 
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able and alignment method if blind engagement. 
When selecting connectors for heavy currents or 
voltages the manufacturer should be given a com 


high 
plete 





Breakway connectors used on guided missiles. At left, 
round knob sets release spring; manual release in cen. 
ter of knob. Right, plug and receptacle engaged; re. 
lease spring set by lever with manual safety release pin. 


statement of the conditions to be met. Where such a 
connector must interrupt as well as conduct, special 
types or constructions may be required. ooo 
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Let’s Pin Down Some 
Plastics Design Problems 


(Continued from page 113) 





ers? How best can these groups help the engineer to 
solve his plastics design problems? We asked the engi- 
neers these questions in an attempt to draw out some 
constructive suggestions; we received a variety of re- 
plies, most of them pointing to some real defects in the 
plastics picture. Let us summarize some of the construc- 
tive suggestions: 

There is almost universal objection to the overfre- 
quent introduction of new formulations identified only 
by trade names, and in general to such secrecy regard- 
ing formulations as makes for difficulty in writing of 
specifications. In a composite reply, one group of engi- 
neers urged that materials manufacturers (1) continue 
to duplicate prior material within close limits until 
changes are agreed upon with customers ; (2) use chem- 
ical or common technical names for the materials; and 
(3) avoid unnecessary secrecy concerning composition 
and additives. This is echoed by another important de- 
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Positive Low-Cost Motor Protection 


These new Westinghouse Manual Motor Sentinels (motor 
starting and overload protection) are available in three 
types: the Standard (Nema type 1), the Water- and Dust- 
tight (Nema types 3, 4 and 5), the Explosion-proof (Nema 
types 7 and 9). These compact, handsomely styled switches 
stuart, stop and give positive protection to all motors up to 
one hp wherever they may be located. 

Sensitive, automatic bimetallic element will pass momen- 
tary overloads and starting surges, but a dangerous overload 
will trip the switch immediately to disconnect the motor 
from the line and save it from damage. Examine these rugged 
new switches at your nearby Westinghouse distributor or 
write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-30007 
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EXTRA VALUE FEATURES 


POSITIVE ACTION—Bimetallic overload pro- 
tection assures safe, positive action under 
serious overloads. 

SAFE—No exposed parts. Trip-free switch 
(can’t be held closed against an overload) 
with self-indicating operating handle. 
TROUBLE-FREE—Over-center toggle mecha- 
nism ... quick-make, quick-break, double- 
break contacts of high-grade silver for long 
contact life. 

ACCESSIBLE— Heaters removable from the 
front without disturbing any wiring. Switch 
always remains mounted. 
CONVENIENT—Switch unit fits any standard 
wall box. Straight-through wiring—all termi- 
nals are on the front. 

ATTRACTIVE—Sleek, hot-molded switch unit. 
Standard enclosure is smooth die-casting, 
baked enamel over Bonderizing. Watertight 
and explosion-proof enclosures are sturdy 
cast iron. 
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why you get long, 


reliable service from the 
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Peau eae 


functions. 


For circuit delays— motor starting 
overload protection — pulse inte- 
gration —holdovers — cathode pro- 
tection—and other specific contro! 





Whenever your circuit requires a time delay element, or 
you want a reliable relay where a short operating inter- 
val can be tolerated, you can confidently specify an 
Edison 501 Thermal Relay for long-time, trouble-free 


service, 


Here are 7 good reasons why: 


1. VIBRATION AND SHOCK RE- 
SISTANT — Guaranteed to 
withstand continuous vibra- 
tion of 1/16” over-all ampli- 
tude at 55 cps, and impact 
shock of 50 g. 


2. NON-ARCING — Sealed-in- 
glass. Operates in its own 
arc-suppressing atmosphere. 
Withstands substantial cur- 
rents and voltages without 
arc-pitting. 


3. CHATTER-PROOF — Pre- 
loaded spring provides 50- 
gram pressure almost instan- 
taneously, for sure, positive 
operation. 


4. AMBIENT COMPENSATED — 
Automatically compensated 
for +70 C. ambient range by 
extra unheated bimetal. 


5. EXPLOSION-PROOF Her- 
metically sealed. You can 
specify it for safe use in cor- 
rosive or hazardous fumes 
and dusts. Tamper-proof, too. 
6. NON-CRITICAL MOUNTING — 
Characteristics not affected 
by mounting angle—operates 
satisfactorily in any position. 
Standard intermediate octal 
base. 

7. FUNGUS-RESISTANT — Avail- 
able with fungus and salt- 
spray resistant micanol base. 


GENERAL SPECIFICATIONS—STANDARD TYPES 


Operating Time—5 to 300 sec., 
in 14 standard intervals, 
pre-set at factory. 


Contacts—Silver, SPST, 


normally open. 


Contact Rating—Types 5 sec. 
to 75 sec., 3 amp. 150 vdc or 
250 vac; Types 90 to 300 sec., 
3 amp. 450 v. ac/dc. 


Heater — 5 watts, 117 v., 
26.5 v., 6.3 v., dc, or ac to 
2400 cps. 


Size—1.275” max. dia., 
3.250” max. seated height 
(standard T-9 envelope.) 


Weight—1'; to 24 ounces. 


Other than standard types can be made up on special order to meet 
requirements for other heater voltages, higher currents, etc. 





LITERATURE AVAILABLE 
Free illustrated Bulletin 3007A gives full details. Write 


today for a copy. 


295 Lakeside Ave., West Orange, N. J. 


INSTRUMENT DIVISION 


THOMAS A. EDISON, 


INCORPORATED 
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sign engineer who finds difficulty in specifying plasti 

materials, particularly laminates, owing to the seal 
with which manufacturers of the materials keep des 
formulations. “In other words,” he said, “yoy have . 
specify by trade names rather than by basic formulations 
or basic characteristics.” And from the director of < 
plastics research laboratory of one of the biggest elec. 
trical companies in the country comes a request for 
“more information on basic chemistry of the materials.” 

Industry-wide standardization of plastics materials 
comes up as the second important suggestion, As one 
design engineer puts it: “It is imperative that raw plas- 
tics materials be standardized and codified, so that they 
can be specified in a manner similar to steel, rather than 
by a particular number of an individual supplier.” The 
same theme is repeated frequently. 

Still a third major suggestion to the materials many. 
facturers is a plea for more precise and more practical 
property and application data (limitations as well as ad- 
vantages). This reaction has already been strongly indj- 
cated in the previously reported replies to the specific 





“” 


This intricate molded plastics piece is the so-called 
“converter” used for connecting attachment accessories 
to the upright Eureka vacuum cleaner. Molding was 
done by Amos Molded Plastics which also molded some 
10 other component parts for this cleaner as well as 
the floor-type model. Eureka engineering department 
and materials suppliers (Tennessee Eastman, Hercules 
Powder, and Celanese Corporation) worked together with 
Amos as a cooperative design team. Material is a flame- 
resistant acetate meeting Underwriters’ requirements. 


question: “Do you find any deficiencies in published 
property data?’ The trend of these suggestions is rep- 
resented by these selected quotations : 


1. “Develop information that will assist molders in pro- 
ducing better parts.” 

2. “Point out inability of certain raw materials to withstand 
contact with associated processing materials, such as 
lubricants or soaps.” 

3. “Provide more information on parts actually molded 
and then tested under service conditions.” 

4. “Better fabricating information.” 

5. “Give complete technical data.” 

6. “The plastics industry should give data on the practical 

uses of materials, not on laboratory findings.” 

“Publish more data on actual performance and applica- 

tions of materials.” 


NI 


Costs loom in the replies to the survey. One engineer 
wants the materials manufacturers to cut the costs of the 
better grades, thereby inducing a larger volume of bus 
ness and, by inference, benefiting both user and pro- 
ducer. Another wants the materials makers to develop 
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Yes, Central makes those tiny precision screws for micro- 
phones—and in step with modern trends—also creates 
special mounting screws for attaching speaker and tube 
assemblies to plywood in television sets. These typify 
the versatility and wide range of fasteners available at 
Central. Whether your assembly requires small standard 
fasteners, “specials,” or heavier duty items— Central has 
them or can produce them fast. Two hi-speed plants... 
one east, one midwest...eagerly await an invitation to 





help you meet and beat your production schedules. 


Fast DELIVERIES... a STANDARDS FROM STOCK 
SPECIALS TO ORDER 


FROM CENTRAL'S f BIG PLANTS 






u Can Depend on Central’ 


Meritt SCREW TT 


3501 SHIELDS AVE., CHICAGO 9, ILL. © 149 EMERALD STREET, KEENE 
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Is the first 
unit in your 
coil construction — 
THE BASE. 

It must be dependable. 


If it isn’t the entire effectiveness of your coil, 
no matter how finely made, is destroyed. 


Be positive with — 


PRECISION PAPER TUBES 


For Precision Tubes are made to meet the 
most exacting specifications under the 
strictest of quality control. Their uniform- 
ity is unvarying and dependability assured. 
Precision Paper Tubes protect the future 
of your coils while giving you production 
economy. Look at these features— 


Lower moisture absorption 
Better insulation 

Better heat dissipation 
Lighter weight 

Spirally wound and heat- 
treated for greater strength 


Precision Paper Tubes are available in 
round, square, rectangular, oval, any shape, 
length, ID or OD, exactly to your specifica- 
tions. They are made of the finest dielec- 
tric Fish Paper, Kraft, Cellulose Acetate 
or combination. 

Use coupon below, Today, for Free 

Sample in the shape and size you 


want and New Mandrel list of over 
1,000 sizes. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Send at once, New Mandrel list and sample in . 
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lighter-weight, stronger, and less expensive Plastic 
Faster deliveries; submission of adequate samples 
test purposes; more data on machining methods: sub. 
sidies for developments of cheaper molding machines 
these are a few of the diversified suggestions found jn 
the replies. 

Research-wise, the demand for higher-temperature 
plastics crops up again and again. Materials manufac- 
turers are urged to continue research in this direction 
(Reference has already been made previously in this 
report to the frequent trouble design engineers have with 
the insufficient heat resistance of plastics materials.) [ft 
might be stated, however, that recent developments in 
this field have been commendable. Silicone glass-lami- 
nates, the recently announced grades of high-heat re. 





High-heat resistant polystyrene (Koppers P-8) finds this 
application as a transparent case for panel-type meters 
made by Assembly Products, Inc. Meter measures 2 
in. high by 2% in. wide. Range is from 20 microamp 
to 50 amp, 5 milivolts to 500 volts. Design is said to 
have effected production economies in addition to pro- 
viding attractive appearance and facilitating inspection 
without removal of case. 


sistant phenolics, the heat-resistant grades of polystyrene 
and the flame-resistant acetates stack up rather impres- 
sively. One of the individual requests that might chal- 
lenge the phenolic people is for ‘‘a phenolic insulator that 
would have the same electrical insulating qualities as 
porcelain, namely that it would not burn on flashover.” 
And how best can the custom molders help the engi- 
neer? On this question no clear-cut major trends are 
apparent in the replies, although the element of costs is 
mentioned frequently, as might be expected. One engi- 
neer wants the molders “to establish more uniform pric- 
ing procedures for molded products.” Another one sug- 
gests that the molder “cut costs through the use of more 
automatic machinery.” Still another wants the molders 
to provide “available comparative cost information on 
tools and materials.” A “realistic approach to tooling 
and production costs,” and the development of “cheaper 
methods for making molds,” are other suggestions. 
Cooperation by the molder in making possible the 
molding of difficult design elements is stressed in one 
reply. Quick service on experimental parts is another 
suggestion. Rigid adherence to specified tolerances and 
better control over molding techniques are also stressed. 
In some replies, the custom molder is seen as the 
source of basic property data. Such comment as, “keep 
product manufacturer up to date on new materials,” of 
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No braid, no loose insulating material, no kinking —those are a few of 
the features of Preen-X, the new General Electric heater cord. 

Tested and approved by Mr. & Mrs. Consumer—this brand-new 
General Electric product offers designers and manufacturers something 
excitingly new in a heater cord—with practical advantages over old-type 
heater cords. 


















ON THE PRODUCTION LINE: Preen-X is easy to rip, easy to strip—by 
hand or machine. There is no loose insulation to slow down stripping 
and connecting operations. This new cord, of rip-cord construction, has 
one rib marked for quick and positive conductor identification. Preen-X 
heater cord is available in black or brown color, and is listed by Under- 
writers’ Laboratories, Inc. 


ON THE COUNTER: Preen-X gives products a selling “jump” up front 
where the sale is made—where the competition is keenest. Preen-X gives 
a product an extra, easily-demonstrated selling point. It defies abrasion 
—actually has more than ten times the abrasion resistance of ordinary 
braided cords. Preen-X is water-, oil-, and grease-proof. It’s good-look- 
ing, too—the smooth, flexible jacket rejects lint, resists soiling. 





You'll be hearing a lot about General Electric Preen-X. Why not write 
for more information and a free sample—see for yourself what a great 
advance in heater cords Preen-X really is. Just address Section Y30-922, 
Construction Materials Department, General Electric Company, Bridge- 
port 2, Connecticut. 
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Complete CARBON BRUSH DATA 


for Single Phase and 
Fractional H. P. Motors 


Here, in one handy 
volume, is complete 
Brush Replacement 
Data—from ABC Oil 
Burners to Wotton 
Battery Charges. 


Brushes are listed under the maker’s name 
and under the motor manufacturer's — fans, 
tools, pumps, floor polishers, pneumatic tools, 
etcetera. Completely indexed and profusely 
illustrated. Yours for the asking and deserv- 
ing a permanent place in your reference file. 


SEND FOR YOUR FREE COPY NOW 


N CO. 


CICERO 50, ILL. 


BECKER BROTHERS CARBO 
3450 SOUTH 52nd. AVE. 


PORCELAIN.... 


the way you want it 


@ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 
only one of many tasks performed at the Colonial 
factory to assure customers of electrical porcelain the 
way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St. 


Akron 11, Ohio 






olo nial nr 
2753 W. North 
Tel HU-6809 


PORCELAIN 
MADE TO ORDER 
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“state limitations of materials,” or “supply factual data 
and engineering bulletin on new materials,” are indica. 
tive of this thinking. All in all, it is evident that the 
custom molder comes off pretty well insofar as specific 
complaints are concerned. As a matter of fact some 
design engineers have gone on record in laudatory terms 
as to the cooperation received. 

Some general remarks are of interest. The chief engi- 
neer of an important radio and communication equip- 
ment company thinks that eventually some system wil] 
be developed “whereby each custom molder will be ap- 
proved for certain types of specialized work; he will in 
turn accept molds only from approved sources.” From 
another source comes the comment: “Every engineer 
who uses or designs plastics parts or parts incorporating 
some plastics cannot hope to be an expert in it. The 
custom molder, the materials manufacturer and the tech- 
nical publications can be of great aid by giving specific 
examples of good and bad design.” And this statement 
is echoed somewhat more pungently by another engineer 
who says: “The field of plastics has become so big that 
a poor design engineer lives in confusion most of the 
time and can only rely on the recommendation of the 
people he deals with.” 


What the Custom Molders Think 


It’s time now to see what the custom molder thinks 
of the design problems in plastics. As already stated, a 
separate survey was made of a representative group of 
molders. Returns were 25 per cent of those questioned ; 
not as high as with the product designers. It should be 
expected that the molder, being actually in the plastics 
business, would be more inhibited about giving his opin- 
ions for publication, even on an off-the-record basis. 
Again a few statistical details will lay the background: 

Asked to indicate the percentage or proportion of 
their molding volume in components* and housings for 
electrically operated industrial equipment, machinery, 
instruments, etc., 20 per cent of those replying to the 
survey indicated an average volume of 33 per cent; while 
25 per cent indicated a “substantial” volume, and an- 
other 25 per cent, “limited.” All told, some 70 per cent 
were engaged in molding parts for the industrial elec- 
trical equipment field. 

The same question regarding domestic electrical ap- 
pliances and related consumer electrical products showed 
that in 30 per cent of the cases, this business accounted 
for an average of 33 per cent of the volume; while an- 
other 30 per cent said the volume was “substantial,” and 
20 per cent said, “limited.” About 80 per cent, therefore, 
were engaged in molding parts for electrical appliances. 

Relationship—design-wise—between the product en- 
gineer and the custom molder (or fabricator) was one of 
the more important questions in our survey. To the 
question : “Do the product design engineers of your cus- 
tomer companies cooperate with you on plastics part 
design right from the initiation of their product devel- 
opment projects?” the replies stacked up as follows: 
75 per cent said, “yes,” 10 per cent said “no,” 15 per 
cent indicated that the relationship is not consistent, the 
replies being such as “varies,” “seldom” or “in about 
half the jobs.” A full 100 per cent of those replying to 


*By components is meant any built-in part of any electrically operated 
or controlled machinery, equipment, instruments, appliances, etc, This 
includes electrical insulation; mechanical elements; structural parts; 
nameplates and escutcheons; etc. 
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ADJUSTABLE-SPEED DRIVE MOTOR 


- ae " -Speeds 








tow to make Se THE DRIVE YOU BUY TODAY 


RELIANCE 





Conveniently-packaged, factory- 
wired VkS Drives are available 
from 1 to 200 hp. Two or more 
motors may be operated simulta- 
neously from a single Control Unit. 





- eo Will meet fomorrow’s needs! 


The need for stepping up your operations in the future may 
require successively greater speed ranges; to settle for a drive 
limited to today’s needs may be a costly saving. A Reliance 
engineer, consulted early in your deliberations, will study 
your present operations and consider your future plans. 


Every Reliance engineer is able to draw on a wealth of special- 
ized “Know-how” gained in applying Reliance Drives in all 
types of operations in every industry for over 40 years. And to 
meet your present and future needs more precisely, he can 
provide Reliance VxS, the All-electric Adjustable-Speed Drive 
for A-c. Circuits, in either Rotating or Electronic systems or a 
combination of both. Call a Reliance application engineer 
when there’s a drive problem to be solved, or write for 
Bulletin 311. 


Sales Representatives in Principal Cities 


RELIANCE t3hsingetes 
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me UNIVERSAL 


1540 EAST FIRST STREET 





Precision molding of intricate design in pro- 
duction-run quantities is but one of the ad- 
vantages of Universal Porcelain Insulators. 
Additional advantages include a high dielec- 
tric factor, strength to withstand physical and 


thermal shock, resistance to heat, cold, 
moisture, fumes and most acids; sturdiness to 
stand up and deliver years of efficient service 
under all kinds of conditions. 


If you require these advantages in the insula- 
tors you use, a Universal engineer will be glad 
to consult with you. No obligation, of course. 
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MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 





CLAY PRODUCTS CO. 
SANDUSKY, OHIO 





















MAGNET 
TYPE 








@eee *eee#esee@*eeetee@eee#e#seeeegss-*# 









Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make"’ and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, lilinois 
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the survey answered this question. 
To a related question: “Do the product desi 
neers provide you with finalized specifications anq ex 
pect you to conform?” the response was 65 per cent Of 
these, 54 per cent answered in the affirmative, about 23 
per cent in the negative, while about 23 per cent gave 
indefinite replies such as “varied practice” or “some. 
times.” One blunt reply in the “no” column jg worth 
mentioning ; this molder said, “no, we don’t let them!” 
On the third related question : “Do you prefer to have 
the entire job of plastics part design placed in your 
hands?” the molders appeared to be equally divided, Of 
the 70 per cent that answered the question, half said 
“yes,” and the other half, “no.” In weighing these re. 
plies, it should be noted, however, that the question re- 
fers to “the entire job of plastics part design.” It is fair 
to infer that those who replied in the negative actually 
want to participate in cooperation with the design engi- 
neer. As one molder noted, “there must be mutual yn- 
derstanding.” . 
The place of the industrial stylist was checked in the 
question: “Are product stylists called in for appearance 


design consultation ?” Some 80 per cent of those queried 


§N engi- 





Remote control box for rotating TV antenna (Tenna- 
Rotor) is molded of brown-mottle Durez phenolic. Front 
panel is separately molded. Two-way selector switch 
actuates clockwise or counter-clockwise rotation of the 
beam antenna. Note intricate molding details. Molded 
by Instaset Plastics Div., Evans-Winter-Hebb, Inc,. for Alli- 
ance Manufacturing Company. 


replied to this question and divided equally—S0 per cent 
saying they used the stylists frequently, and 50 per cent 
seldom. 

We then asked the molders to tell us frankly what they 
thought of the design engineers’ knowledge of plastics. 
First we asked them to rate product design engineers 
as a group on their knowledge of plastics materials. Of 
those answering the survey, 100 per cent replied to this 
question. Of these, 50 per cent rated the engineers’ 
knowledge as “good,” 40 per cent as “fair,” and 10 per 
cent as “poor.” On the second question of this series: 
“Do you find that product engineers have a sound con- 
ception of plastics molding problems and how these have 
to be considered in plastics part design and materials 
selection?” the engineers did not fare quite as well. 
Again 100 per cent replied to this question, of which only 
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ficient wag lo aelect metal fasleninga? 
What others think of Sterling Bolt’s convenient easy-to-use catalog... . 


¢ EXCELLENT; CONTAINS INFORMATION | WANTED ¢ WELL ORGANIZED, AN EASY REFERENCE 
¢ CLEAR AND CONCISE ¢ PLEASED WITH THE THOROUGHNESS OF THE ENGINEERING DATA 
e VERY EASY TO FIND SIZES AND TYPE WANTED ® BEST CATALOG:-OF THIS TYPE | HAVE SEEN 
¢ FIND IT VERY HELPFUL. TIME SAVING © INFORMATIVE ¢ USEFUL FOR DESIGN IDEAS 
¢ WELL INDEXED. VERY COMPLETE ° EXCELLENT ARRANGEMENT © ADAPTED TO OUR USE 
* THANKS—FINE FOR DATA AND DIMENSIONS ¢ A VERY HANDY REFERENCE TO HAVE AROUND 









Your inquiries for metal fastenings—large and 


Thumb indexed for quick reference. 
small, all types and sizes, steel and brass—are‘solicited. 


Packed with valuable engineering and 
technical information. 


Two hundred thousand items. 
One hundréd twenty-four pages. 
Set in large, easy to read type. 


Phone, wire or write for prompt service. 


27 YEARS OF CONTINUOUS SERVICE TO BUYERS OF METAL FASTENINGS 


0 LT COMPANY 


SEPTEMBER 1949 


STERLING BOLT CO., 219 W. Jackson Blvd., Chicago 6, Il. 


Please send me without obligation a copy of your new easy- 
to-use catalogue. (PLEASE PR!NT) 














RAYTHEON 
Type 470 


Now you can increase your profits and improve 
your fan designs all at the same time—with the 
Raytheon Type 470 Motor. At last it is possible 
to secure efficiencies high enough to justify pro- 
duction of shaded pole motors in horsepower 
ratings as large as the Type 470—up to % H.P. 
at 1100 R.P.M. 


PRODUCTION SAVINGS 


Raytheon Type 470 motors cost only 1 as 
much as comparable capacitor motors, 74 as 
much as split phase motors, yet they have the 
same high quality frame design as the motors 
they replace. This fact plus superior construction 
adds up to real production savings for YOU. 


READ ABOUT THE 18 
OUTSTANDING CONSTRUCTION FEATURES 
Secure your copy of new illus- 
trated Bulletin 4000 and read 
about these important outstand- 
ing features of the Raytheon 470. 
You'll find it well worth your 
time. Write today. 


WOMoy 


RUSSELL ELECTRIC COMPANY 
Division of Raytheon Mfg. Co. 


4501 So. Western Bivd., Chicago 9, Illinois 
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25 per cent said “yes,” while 10 per cent said, “no.” and 
c é , ’ 

65 per cent went on record that engineers’ conception of 

molding problems was “‘limited.” 


Attitude to Newer Materials 


Custom molders are apparently more aggressive jn 
investigating new materials than are the product engi- 
neers. Fully 100 per cent of those that replied to the 
survey, answered the question: “Do you yourself ep. 
courage the investigation and possible use of new plas- 
tics materials in place of established materials, where 
this may reduce costs or achieve closer realization of the 
design requirements?” These replies were broken down 
as follows: 95 per cent in the affirmative as against 5 per 
cent in the negative. Of the reasons given for not inyes- 
tigating new materials, the following seems significant: 
“Equipment is geared to established materials, and costs 
were definite.” As mentioned in an earlier section of 
this report only 57 per cent of the product engineers 
reporting said that they actively investigate newer mate- 
rials. 

Again on the materials question, we asked the mold- 
ers whether in their experience they found that product 
engineers tend to be overly impressed by property claims 
on new materials. About 95 per cent of those answering 
the survey replied to this question and _ split about 
equally, 53 per cent saying “yes,” and 47 per cent “no,” 

Third and final question on materials was: “Do you 
feel that suppliers’ published property data are generally 
helpful in selection of plastics for your requirements?” 
Some 90 per cent of the molders answering the survey 
divided 72 per cent in the affirmative and 17 per cent in 
the negative, with 11 per cent indicating only a limited 
satisfaction with such data. Thus, as with product engi- 
neers, the majority felt that such published data were 
“generally helpful.” 

We made no attempt, as we did with the engineers, 
to probe deeper into the molders’ experience regarding 
specific deficiencies. Such questions might have been 
somewhat on the unfair side, since individual molders 
frequently have long-standing and intimate contacts with 
materials manufacturers. The following comment from 
one molder, however, may perhaps be taken as reflecting 
the opinions of those that were in the minority on the 
question : 


Information furnished by material suppliers is not 
always very reliable. The properties of the plastics 
products are affected by many factors over which the 
raw material people have no control. The design of 
the parts, the design of the molds, the type of the 
press, molding temperature and pressure, and even 
the humidity at a certain part of the year have affected 
seriously the expected property of a given molded 
part. Information received from material suppliers 
is based strictly on a test bar which was produced 
under carefully prepared conditions which could not 
possibly exist in the molding plant. 


Plastics molding machinery as it is now available has 
frequently come up for criticism. We asked the mold- 
ers to give their opinions on this question: “Do you find 
that commercially available plastics molding machinery 
constitutes a limiting factor on the widest possible ex- 
ploitation of present day plastics materials in product 
design?” About 85 per cent of those surveyed replied 
to this question, with 41 per cent voting “yes,” and 59 
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AT KOPP GLASS... . manufacturing 







To produce glass parts that exaa 
your requirements, specialized gla 
ing skill and experience are needed. 


KOPP GLASS offers you a complete 
integrated engineering and manufacturing 
organization that can be geared to your 
particular conditions. Whether you use 
lenses, roundels, protective cases or any 
of a host of other glass products, you gain 
the full benefits that this versatile material 
offers you only when the parts are properly 
designed and made. 


meet 
mak- 


We will be glad to send you a booklet 
that describes our facilities and shows how 
we are organized to serve you efficiently. 


To assure top quality glass—specify KOPP! 
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procedure 
is geared 
to meet your 


SPECIALIZED 
‘needs 


(Top) Checking a lens mould with precisely-cut template, 
before releasing for production. (Above) Preliminary inspec- 
tion of a newly pressed lens. (Below) Color and light trans- 
mission of regular production are checked with modern 
aboratory-type equipment. 


KOPP GLASS, INC. GD SWISSVALE, PA, 
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WELLER 
SOLDERING 


NOW a soldering gun for all types of work! 
This new Weller Gun with 250 watt rating 
handles heavy soldering with ease . . . yet the 
compact, lightweight design makes it equally 
suited for delicate jobs, and getting into tight- 
est spots. 

Fast 5 second heating, extra 5%” length 
and new RIGID-TIP mean real soldering ef- 
ficiency.‘ Over and under’ position of terminals f 
increases visibility with prefocused spotlight. Chisel-shape 
RIGID.-TIP gives more soldering area for faster heat transfer, ene 
and new design provides bracing action for heavy jobs. No 
need to unplug, gun heats only when you pull the trigger. 
Order from your distributor or write for bulletin direct. 


E L L E R SOLDERING 
TIPS 
MANUFACTURING COMPANY Sci.%00 conc of the new Weller 


guide to easier, faster soldering — 
830 Packer Street ¢ Easton, Pa. 






20 pages, fully illustrated. 10c at 
your distributor's or order direct. 





That’s the job of -ucher Plastics 


mounting ring* and sleeve* for all metal 
TV tubes! 


*Patents pending 

“For eliminating tube mount- 
ing problems and insulating 
15,000 volts there’s nothing 
like Anchor Plastics’ sleeve 
and ring!’ say large TV set 
manufacturers who have 
found that alignment is al- 
ways perfect, assembly cost 
always lower with the Anchor 
sleeve and mounting ring. 
Now included as original 
equipment by sixteen manu- 
facturers of outstanding tele- 
vision receivers. In sizes for 
8%", 16” and 19” metal 
tubes. 


Custom extruders of all 
thermoplastics 
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per cent in the negative. On a question of this natur 
it should be significant that as many as 41 per cent f a 
that available machinery is not as satisfactory as it wae 
be. This supports the frequently heard contention that 
much improvement in machinery design is needed for 
the optimum use of both conventional and new materials 

Here are specific comments from those that feel avail. 
able machinery does constitute a limiting factor on 
plastics use: 


1. “Not enough development in specialized machinery jg 
made. Too much of trying to adapt present machin 
to plastics instead of entirely new design.” 

2. “Basically new machinery is needed—too many modif. 
cations are used with too little success.” 

3. “Present injection-molding equipment too massive and 
expensive—few have adequate plasticizing Capacity or 
large enough platen area.” 

4. “Trend is to larger and heavier molded parts. True 

large machinery is available but far too costly due ne 

rapid obsolescence in this industry.” 

“Lack of versatility in many machines—both molding 

and finishing. Pressure, temperature, knockout, pull- 

back adjustments, etc., are too laboriously performed.” 

6. “Plastics machinery people, particularly in the injection 
field, have in the last few years contributed a great deal 
to the expansion of their equipment along larger and 
heavier lines to produce larger molded pieces. Up to 
this time the requirements did not warrant heavy mold- 
ing equipment. But the improvement in the physical 
properties of the material as well as the higher produc- 
tion rates attained and the lower costs per pound, will 
without a doubt spur the machinery people to build 
heavier molding equipment as needed.” 


ery 
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It will be noted that the last comment quoted is not 
precisely critical; it implies that only recently has the 
need for improved machinery been felt. 


Pinning Down Design Deficiencies 


From their vantage point the custom molders (and 
fabricators) should be in an excellent position to point 
out the deficiencies that product design engineers show 
in their approach to plastics parts design. So we asked 
the molders to give us their frank opinions. The follow- 
ing cross-section of replies speaks for itself; it recom- 
mends itself to a searching self-analysis by most product 
engineers that use plastics: 

“All designers,” according to one molder, and, inci- 
dentally, one of the leading plastics engineers in the 
country, “try to put metal tolerances on plastics. Product 
designers should discuss broad design problem with 
their favorite molder and select material in consultation. 
Molder should describe mold design that will be used 
so design and styling can be developed with considera- 
tion to materials, color availability and the limitations 
of fabrication.” 

Lack of knowledge of mold design problems is cited 
frequently as one of the worst of product engineer's 
deficiencies. One molder advises the engineer to “learn 
mold design limitations; to find out what kind of mold 
is necessary to produce the part under production con- 
ditions.” Another molder says that engineers “pay too 
little attention to mold design problems in connection 
with producing parts they are designing ; prints provide 
inadequate information on finish desired, permissible 
location of knockouts, etc.” Still another cites the eng! 
neers’ “disregard of mold-making and mold problems, 
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The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 
or small—provides exchange service that com- 
pares in scope to this new Life-Line Motor 
Exchange Service. 


120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 

And what’s more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 
service... one year, five years or ten years. 
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you can BE SURE.. te 11S 


Westinghouse 


This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 
struction . . . pre-lubricated bearings . .. an 
indicated savings of $750 per year per 100 
motors . . . and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 

Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Penna. J-21533 
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Silicone News 





DC SILICONE GREASE 


Stops Beaning Fri 


IN OVEN CONVEYOR 


Conveyor line carrying freshly painted electrical 
equipment through 375° F. needs only two greas- 
ings a year with DC 41 Silicone Grease. 


Burned out conveyer bearings and grease dripping 
on freshly painted electrical equipment were two 
major drying oven problems confronting engineers 
of the Mullenbach Electrical Manufacturing Co. of 
Los Angeles. At a temperature of 375° F., the best 
organic greases failed and weekly relubrication was 
essential to keep the conveyor system operating. Even 
then the bearing failures were common. 


Acting upon the advice of a Dow Corning sales engi- 
neer, Mullenbach cleaned and repacked the conveyor 
bearings with DC 41 Silicone Grease. Now, after 
more than two years of silicone lubrication, bearing 
failures are unknown. Relubrication twice yearly 
is all that is required to keep the conveyor work- 
ing perfectly. 


DC 41 Silicone Grease is being specified by more 
and more manufacturers to solve lubrication problems 
involving high temperatures. If such a problem exists 
in your plant and you'd like to know more about this 
heat resistant silicone lubricant, write today for data 
sheet No. N9 or phone the branch office nearest you. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta ¢ Chicago @ Cleveland © Dallas e Los Angeles e New York 
in Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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and overexpectation of extremely close tolerances.” He 
too recommends that the design engineers discuss pre 
liminary drawings with the molder, and make complete 
disclosure of end use or function of part being desig 


- zoe ; t ned, 
rhe same point is underscored in this comment : 


The deficiencies which are prevailing among the 
product design engineers is lack of proper understand- 
ing of the construction of molds and actual making of 
these molds. The proper location of a parting line 
of the part or the small insignificant radius in the 
wrong place can add a great deal to the difficulty in 
producing the mold. Engineers can best cooperate 
with the molder by contacting someone who is well 
qualified not only in mold design but also in mold- 
making. This type of cooperation will without a doubt 
result in producing the parts which can be molded 
and produced most economically with the least amount 
of wasted time. 


Here is a group of some other hard-hitting comments 
on the same question : 


1. “Failure to recognize physical limitations of materials 
Failure to design practically for most economical manu- 
facture and assembly. Failure to design for abnormal 
operating conditions.” 

“Too much emphasis is placed on design and too little 

consideration given to cheaper mold costs and more 

economical molding techniques.” 

3. “Belief that all molded plastics parts are inexpensive; 
inadequate knowledge of correct molding procedure: 
inadequate knowledge of all plastics than can do job: 
belief that plastics are a cure-all.” 

4. “Most design engineers do not have adequate knowledge 

of plastics materials and how they are molded—mold 

design. Best approach is to work with molders as soon 
as style drawings are available.” 

“Observance to draft and undercuts in mold design 

necessary for good molding technique are most fre- 

quently neglected. On intricate designs, customers’ pre- 
liminary print is recommended for molders check and 
subsequent mark-up in suggested changes.” 

6. “Tendency to think of molded plastics as a substitute 

approach, rather than a proper material to be used 

properly.” 

“Frequent disregard of undercuts and inability to design 

around the parting lines for efficient production.” 

8. “Too meager knowledge which they try to hide.” 


Molders Self-Appraised 


But to be entirely fair about it we also asked the mold- 
ers to answer with equal frankness this question : “What 
similar failings (deficiencies in approach to plastics parts 
design) do custom molders show on their side of the 
fence?” A selection of replies listed below discloses a 
sharp objectivity and a commendable spirt of self-criti- 
cism : 


i) 
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1. “Many custom molders have only one method of mold- 
ing and try to fit each job into their process or ma- 
terials. Only a few molders try to make sure that each 
job gets the right material and the right molding proc- 
ess for best value.” 

“Molders do not make themselves sufficiently familiar 

with use of the parts they are producing.” 

3. “By failing to understand the limitations of plastics. 
Plastics cannot substitute for all materials in all appli- 
cations.” 

4. “Selection of improper materials.” 

5. “Not enough thought is given to design. Generally the 
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than the “FASTEST THING IN FASTENINGS” 
SPEED NUTS* in continuous strips 


Now, assembly costs can be lower and savings 
higher than ever before. By producing flat-type 
SPEED NUTS in continuous strip form— 
Tandem SPEED NUTS—Tinnerman helps solve 
the critical problem of what to do about 
production costs. 


No longer is the motion of selecting and pick- 
ing up individual fasteners wasted. The SPEED 
NUT on the end of the strip is at the tip of the 
screwdriver at all times—so much easier to 
handle than an individual nut. 


When tightened, a partial shear between each 
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SPEED NUT permits the operator to break the 
strip away quickly, easily and cleanly—ready 
to move to the next location. Another saving— 
there’s no loss from SPEED NUTS dropped on 
the floor. 


Ask your nearby Tinnerman representative— 
he’s listed in major city phone directories—or 
write us for full details on this newest Tinner- 
man money-saver. TINNERMAN PRODUCTS, 
INC., 2040 Fulton Road, Cleveland 13, Ohio. 
In Canada: Dominion Fasteners Ltd., Hamilton. 


It’s so easy to locate and to hold Tandem 
SPEED NUTS while tightening. 


Snap! The strip breaks off—and is ready 
for the next bolt, 





new 4-PQINT 
BEARING BRACKET 


ASSURES MORE ACCURATE AND 
PERMANENT ROTOR ALIGNMENT! 





Dependable —Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 
manently accurate rotor-stator alignment inde- 
pendent of the casing. The result is more power, and 
longer, smoother operation. 
NOW IN USE ON 


Air Circulators 
Wire Recorders 
Air Conditioners 


Concentration of our facilities 
and skills upon one basic motor 
means that you benefit from im- 





portant economies and extra 
quality features. You are invited 
to compare this motor with any- 
thing available, as to perfor- 
mance, price, adaptability, and 
delivery service. Write, wire or 
phone for sample, stating re- 
quirements—memorandum 
invoice. The Loyd Scruggs Co., 
1022-32 North Sixth Street, 


Business Machines 
Fans and Blowers 
Vending Machines 
Ventilating Fans 
Oil Circulating Heaters 
Exhaust Fans 
Floor Heaters 
Unit Coolers 
Refrigerator 
Condenser Fans 
Coolant Pumps 
Floor Air Circulators 
Unit Heaters 
and many others 





St. Lovis 1, Mo. 





Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many variations 
available in electrical 
characteristics, special 
shofts, mountings and 
leads. 

120 volts, 60 cycles, A. C. 
Approximately 1700 .R.P.M. 


ape a COMPANY 
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principal consideration is cost of mold and moldj 
costs. A more cooperative approach between design 
engineers and custom molders would be beneficial to 
both parties.” 

6. “Many molders’ representatives are not experienced 
in the technical aspects of industry—materials, mold 
design, etc. Consequently give out misinformation 
recommend poor applications for plastics.” , 

7. “Meeting mold delivery schedules.” 

8. “Optimistic acceptance of impossible tolerances, Fail. 
ure to demand full disclosure of end use.” 

9. “Frequently we do not come to grips soon enough on 
customer’s print, insisting on changes that later be. 
come necessary.” 

10. “Custom molders, however, due to their selfishness 
have a tendency to overlook the eye appeal of the 
product in order to simplify some of their operations 
and this, of course, affects the sales volume of the 
product.” 


And incidentally, the same source that accused produet 
design engineers of having “too meager knowledge 





A new thermosetting material, Plaskon’s alkyd molding 
compound, is used for the terminal and contact blocks of 
this Sangamo Electric Company’s time switch. Alkyd resin 
under standard test conditions is characterized by a 


high are resistance and dimensional stability; has a very 
short curing time and requires comparatively low pres- 
sures; thus making for production economy. Case and 
cover of switch molded of Plaskon urea-formaldehyde. 


which they try to hide” feels with fine impartiality ex- 
actly the same way about his fellow molders! 

A candid attempt to evaluate the relationship between 
design engineers and the molder, and to justify the place- 
ment of the major responsibility for design in the mold- 
er’s hands is given by one molder as follows: 


On the design standpoint, we believe that except 
for really large design jobs, we can accomplish a 
better job for our customer if we take on the complete 
design of the job. We feel we have the experience and 
also the design instinct which in many cases can do 
a better and more economical job directly for a cus- 
tomer than working through with a product design 
engineer. However, in the cases where we have 
worked with design engineers, we have found them 
to vary as most humans do. Some of them have very 
practical sense and make up sketches and models 
which by and large accomplish the desired results in 


ELECTRICAL MANUFACTURING 





—hH Ze ZF ZT 
Te ASG a. vicgand co. of Peaburgh,« edn 


F 4 i | 0 N § manufacturer of heating units, uses EASY-FLO 
at | N brazing, as shown below, for joining the resistor 
wire to the Edison-base socket in the production 


you can si nh of cartridge type heaters. Like so many other 


electrical manufacturers, they have found that 


EASY-FLO brazing is a simple, fast, low-cost 
ad process that reliably makes electrical connections 
which have high conductivity and are virtually 


F P r ZI ry G indestructible. 























GET THE FULL FACTS 


Write today for 
Bulletins 12-A and 15 





HANDY & HARMAN 





82 FULTON STREET NEW YORK 7, N. Y. 


Bridgeport, Conn. « Chicago, Ill. « Los Angeles, Cal. « Providence, R. 1. « Toronto, Canade 
Agents in Principal Cities 











Wiegand screw base beaters are used 
in fire extinguisher cases, chicken 
brooders, certain types of radio sets, 
and other installations to evaporate 


moisture and prevent freezing. 
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FREQUENCY CHANGERS ar Ohio works of the Carnegie-IIlinois 
Steel Corporation. Power is brought into the plant at 2300 Volts 
60 cycles, converted from 60 to 25 cycles and then stepped up to 
6800 Volts to match the plant distribution voltage. Interconnections 
between breakers and outgoing leads total from 600 to 800 feet of 


single conductor bus work. 


New plastic tape insulates high bus 
voltage at Carnegie-Illinois steel plant 


High dielectric strength combined with compactness and 
single-step application makes “SCOTCH” No. 33 Elec- 
trical Tape ideal for wrapping and insulating bus struc- 
tures of this type. This remarkable new plastic tape pro- 
vides sure-fire protection against oils, acids, water and 
alkalies and is much easier to apply than conventional 
materials. Write Department EM-10 for free sample. 


QUICK FACTS ABOUT 
“SCOTCH” No. 33 ELECTRICAL TAPE 


® THIN CALIPER—only .007 in. thick, takes less room 
in junction boxes and other tight spots. 
HIGH DIELECTRIC STRENGTH—over 7,000 volts. 
WEATHER RESISTANT — withstands | sunlight, 
weathering and corrosive vapors—the worst enemies of 
rubber and varnish. 
STRENGTH—has a tensile strength of 40 pounds per 
inch of width. 
STRETCHY—conforms snugly to uneven surfaces, 
odd shapes. Elongation at break, 100%. 
P.S.—for High-Heat Insulation use “SCOTCH” Elec- 
trical Tape No. 27 with Glass Cloth Backing—Thermo- 
Setting Adhesive. 


BRAND 


VAS 


SCOTCH 


Made in u. 5. A. by MINNESOTA Mininc &/V\ Fc. co. 
ST. PAUL 6, MINNESOTA 
Also makers of other “SCOTCH” Pressure-Sensitive Tapes, 
“UNDERSEAL.” SCOTCHLITE,” “3M” Abrasives, “3M” Adhesives. 


General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
in Conoda: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 


the finished part. Then with the acceptance of th 
finished part, they would turn over to us, as peak 
who knew our business, the engineering for good 
molding design of the product, with very little limita 
tions as to what we could do on changing the oetins 
which they had originally conceived. Working wit 
a designer like that is relatively easy compared with 
his counterpart who will change his ideas from day 
to day and give very little thought to the technical 
and production requirements of a part. 


And on this note of desirable complete cooperation 
this report can, perhaps, be best closed. The facts speak 
for themselves. The engineer reader can be depended 
on to use his good judgment for interpolation of needed 
qualifications and reservations. And it is hoped that his 
judgment will also lead him to salutory self-criticism 
where the survey clearly indicates the need for correction 
of poor or uninformed plastics design. And where the 
fault lies outside the domain of the design engineer, it 
is hoped that similar self-criticism and correction will be 
forthcoming. ooo 
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Space limitations preclude listing by name all of 
the many individuals and companies whose coopera- 
tion made this survey-report possible. To list only a 
few would be unfair to the others. : 

This acknowledgment therefore has to be a group 
tribute to the product design engineers and custom 
molders who have participated. Their participation, 
it is hoped, will be of positive service to the art and 
practice of plastics part design and production. 


Advantages of 
Resistance Thermometers 
(Continued from page 107) 


the heat enters, but before finally deciding on the bulb 
location, check the temperature at various points with 
a thermometer to find a location which gives best re- 
sults. The operation of a thermometer may be affected 
by drafts at the point where the bulb is installed, by 
radiation from or to the bulb. 

Another point to observe is the relation between heat 
input and heat losses. For best operation the heat input 
should be only a little higher than needed to maintain 
the desired temperature. If more heat is needed for a 
cold start, provide a switch for higher heat to be used 
only on starting. Good control can be obtained by sup- 
plying most of the heat by one heater winding with an 
additional set controlled by a thermometer. OOO 


Design Trends 
and Transients 


(Continued from page 126) 


coating and to mica wrappers and tapes as a bond. Spe- 
cial machines had to be designed for operating at much 
higher temperatures; varnish coating and adhesive ap- 
plication methods had to be modified. 

The latest developments are a 100 per cent silicone- 
bonded mica and glass wrapper and tape having a maxi- 
mum. amount of mica with a thin inorganic supporting 
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gia oame Hunter Is Wild abou 


Frank Luck says, ‘“I needed strong bars 
for my lion traps...so I got TEXTOLITE.” 






me TEXTOLITE 


ye Past 







Lions have little chance 
of escaping from this 
tough General Electric 
Textolite lion trap. Tex- 
tolite blends with the 
jungle surroundings ... 
completely camouflages 
the trap. Lions walk in 
—never escape. 


@ Of course this story of Frank Luck and his G-E Textolite 
lion trap is fictitious, but it does get over an important fact. ... 
General Electric Textolite is versatile. 

If you have an application that requires a non-metallic 
material with excellent electrical, mechanical, chemical, and 
thermal properties, it will be to your advantage to investigate 
Textolite. Reduced costs and product improvement may result. 

G-E Textolite offers you a choice. It is produced in many 
gtades—over fifty. And each of these grades has an individual 
combination of properties. None are alike. With this wide 
selection you can be assured of getting a laminated plastics with 
the correct properties for your application. Plastics Division, 
Chemical Dept., General Electric Co., Pittsfield, Mass. 


(G-E LAMINATED TEXTOLITE IS SUPPLIED IN: 


q = 


—— — FABRICATED 
PARTS 





LOW-PRESSURE 


SHEETS, TUBES 
MOLDED PARTS RODS 


GENERAL € ELECTRIC 


CD49-J1 
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SEND FOR THIS HELPFUL BULLETIN TODAY— 
IT’S FREE 


Write for your copy of “G-E Tex- 
tolite Laminated Plastics.” It lists 
grades, properties, fabricating in- 
structions, and detailed information 
about Textolite industrial laminates. 


General Electric Company 
Chemical Department (8-9) 
One Plastics Ave., 
Pittsfield, Mass. 


Please send me the new G-E Texroiite 
laminated plastics bulletin 








Loach RELAYS 


ARE PERFORMANCE PROVED! 
























AL RELAYS 


AIRCRAFT RELAYS 


SPECIAL RELAYS 


You get better service from LEACH RELAYS because thousands of 
types of relays for thousands of applications have been proved-in- 
use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor 
of safety for extra dependability. Simplicity of designs makes 
installation quick, easy and inexpensive. Get al] the facts and 

¢ your own comparisons. LEACH RELAYS’ outstanding per- 
formance, reliability, sturdiness and economy have been proved- 
in-use. 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 





SSIS AVALON BOULEVARD. LOS ANGELES 3. CALIF. 


Representatives in Pincipal Cities of U. $. and Canada 
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material on one side only, giving desired strength and 
sufficient pliability for wrapping or applying very tight 
by hand or machine on comparatively small Cross-section 
conductors. 

The National Electric Coil Company now has in pro- 
duction special machines shown here, designed and 
built in the Columbus, Ohio, plant for the manufacture 
of silicone-varnished glass tubing and glass cloth, and 
silicone-bonded mica-glass wrappers and tapes, as well 
as silicone-varnished glass and mica combinations of 
various thicknesses. The cloth is coated by passing it 
through a varnish bath and then between hardened 
and ground steel rolls so as to make the varnish coating 
an integral part of the coated cloth. The rolls squeeze 
the varnish into the cloth and meter the amount being 
applied. Conventional and silicone-coated glass cloths 
are made in rolls up to 36 in. in width. Mica-glass sheets 
and tapes, fabricated from these cloths and hand laid 
mica splittings, are similarly available. ooo 


Adhesive-Backed Gasket 


For faster and easier assembly of gaskets, felt ma- 
terial is impregnated with zinc chromate providing a 
pressure-sensitive adhesive back that holds the gasket 
in place during assembly. In addition, the impregnant 
provides a moistureproof dam that more effectively ex- 


Chrome Lock gaskets made by Products Research Co., 
Glendale, Cal., have a felt base impregnated with zinc 
chromate to form a moistureproof seal with pressure- 
sensitive adhesive properties for reduced assembly cost. 


cludes dust, and retains pliability in service. Recovery 
after release is said to be 75 per cent or higher resulting 
in less permanent set under clamping pressure. 

Non oxidizing properties of the impregnant prevent 
rust, and nonconductive property inhibits electrolysis. 
For use in instrument cases, transformer covers, junc- 
tiéh boxes and other electrical equipment requiring 
maximum protection. ogo 


Natural Resins 


In the article on “Specifications and Applications of 
Wrinkle Finishes” (page 106, August 1949 ELEcTRICAL 
MANUFACTURING) there is a brief reference to certain 
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contains Tatest information on 
a 


/ FIBERGLAS* 


| GLASS-BASE FOR 
| ELECTRICAL 
\ INSULATING MATERIALS 


‘ 

i 
The newre&-page “‘Fiberglas Glass-base Elec- 
trical Insulating“Meterials”” wanualis-prst 
the press. Contains performance charts, graphs, 
photographs and descriptive material on the 
complete line, including: Tape, Varnished 
Cloth, Saturated Sleeving and Varnished 
Tubing, Yarn, Cord, Braided Sleeving, Cloth, 
Laminates, Mica Combinations and Wire and 
Cable Insulations. 

Features selection factors—suggested uses— 
and other pertinent information that will help 
you determine the best Fiberglas-base material 
for a specific job. Lists the manufacturers of 
these insulating materials and tells you where 
you can buy them in your locality. 

If you manufacture, design, use, repair or 






Address: Owens-Corning | f 3 ( 
sell electrical equipment you need this new _ Products Division, Dept. 866, 16 B. York 


manual. 22, New York, or call one of the Guus Ooting Fiber- 
glas Corporation Sales Offices, located in 27 leading cities. 


OWENS-CORNING 


FIBERGLAS seta 


nator INSULATING 
MATERIALS 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers, 
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IF YOU NEED 


TIME DELAY— 





Made in two types for direct current operation, and two 
corresponding types for alternating current operation: — 
1. Time delay starts when coil is energized. 
2. Time delay starts when coil is de-energized. 
Time delay from .1 second to 5 or more minutes. Complete data from 
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AMERICAN GAS ACCUMULATOR COMPANY 


1027 NEWARK AVENUE e ELIZABETH 3, NEW JERSEY 







Driven DC Generator designed 
foruse ata large municipal airport. 


@ Through our creative engi- 
neering facilities, we are able to ve 
offer you a special service in designing and manufac- 
turing motors and generators for all applications. 
Hertner products are guaranteed to give long and 
satisfactory service at minimum maintenance and 
operating cost. 
We invite your inquiry. Send in coupon 
below today, for more information. 


=-1P THE HERTNER ELECTRIC COMPANY 


' 
[4] 12696 ELMWOOD AVE. © CLEVELAND 11, OHIO 


A General Precision Equipment Corporation Subsidiary 
MOTORS © MOTOR-GENERATORS © GENERATOR SETS 











Yes, I am interested in hearing about your special voltage motor and | 
| generator production facilities. | 
| Nam et a 
| Fi | 
| Addres 
! ai clnheen laa ieee teriepernettimencanenidnnecett MD ene | 
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natural resins, such as Congos, Batus, etc. 

Readers interested in this subject can refer to a pre- 
viously published article “Natural Resins—Basic Mate. 
rials in the Electrical Field” (page 125, August 1946). 
This article includes detailed property and application 
data on damars, Congo and Manila copals, East India 
gums, and miscellaneous resins, as well as a compre- 
hensive discussion on shellacs. A classification and appli- 
cation table is provided. ooo 





Deeclassified AEC Documents 


A 10-page cumulative listing of Atomic Energy Com- 
mission declassified and unclassified documents of in- 
terest to industry is now available. For a copy write the 
Document Sales Agency, P. O. Box 62, Oak Ridge, 
Tenn. Included are papers on ceramics, metallurgy, in- 
struments and electronic circuits. Prices are stated, 


which in all cases are nominal. oOog 


A Correction 


Western Union “Telefax” desk model facsimile re- 
ceiver and transmitter. Developed by Western Union 
engineers, this machine was manufactured by the Tele- 
a W. U. subsidiary. It is an im- 


register Corporation 





portant element in the company’s high-speed automatic 
communication system. (Through an inadvertence this 
machine was credited to another company on page 107 


mon 


of August ELEcTRIcCAL MANUFACTURING. ) O00 


Resistor Spark Plug 


Interference with television reception caused by the 
ignition system of automobiles and trucks is being 
killed at the source by modifications in the ignition sys- 
tem and a new design of spark plug. Operating motor 
vehicles act as broadcasting stations and will interfere 
with reception unless the local signal strength of the 
television broadcasting station is stronger. 

In 1944 a joint SAE-RMA committee made tests on 
ignition interference. As a result of these tests, the 
committee agreed that a value of 35 microvolts per 
meter is the tolerable limit of radiation, and that the 
radiation field strength should apply at a distance ot 
50 ft from the side nearest the ignition distributor. A 
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“One Good Turn \) ora Million” 


FOR DEPENDABLE 


LINE VOLTAGE CONTROL 


STEP DOWN * ISOLATION * REGULATING 



























STEP DOWN ISOLATION TRANSFORMERS 


Designed with completely isolated primary and secondary windings for continuous duty to reduce 
line voltage of 200-240 volts, 50/60 cycles, to 100-120 volts, 50/6@ cycles. 6 foot input cord 
and plug and outlet receptacle. 


DIMENSIONS 











WEIGHT ust 
DEPTH | HEIGHT LBS. PRICE 
100 K 7 3%" 4 $ 9.60 
100 K 3%” 3%" 5 10.50 
100 K 3%” 3%" 6 11.40 
100 K: 3%" 4%" 7% 13.50 
100 K 5%" 434” 12 18.30 





Note. Also available as Step Up Types at 10% INCREASE IN LIST PRICE. 


STEP DOWN AUTO TRANSFORMERS 


Designed for continuous duty to reduce line voltage of 200-240 volts, 50/60 cycles to 100-120 
volts, 50/60 cycles. 6 foot input cord and plug and outlet receptacle. 














DIMENSIONS 

at WEIGHT ust 
ae |S mame | WIDTH | DEPTH HEIGHT LBS. PRICE 
100 K 1 a | 75 | 2%" | 2%” | 3%" 3% | $ 7.70 
100 K 2 A | 100 3%" 2%" 3%" - 3% 8.90 
100 K 3 A 150 3%" 3%" 3%" 4% 9.90 
100 K 4 A 250 3%" 3%" 4%” 7’ 12.60 
100K 5 A 500 47%," 4¥," 5%" 12% 20.50 
100 K 6 A 750 4%," 51" 5H” 16% 24.50 
100 K 7 Cc 1000 62” 5%” 7” 20 39.00 
100 K 8 Cc 1250 6” 5%" e 25 42.25 





NOTE: Also available as Step Up types at 10% increase in List Price. 
LINE REGULATING AUTO TRANSFORMERS 


Designed for continuous duty to correct abnormal or fluctuating line voltages. Input tapped at 80, 
85, 90, 95, 100, 110 and 125 volts, 50/60 cycles, to provide an output of 115 volts, 50/60 
cycle. Rotary Input switch on all models and output volt meter on the 500 VA and larger sizes. 
6 foot input cord and plug and outlet receptacle 


a DIMENSIONS 


PART NO. RATING 


MOUNTING 


100 K 15 
100 K 16 
100 K 17 
100 K 18 
100K 19 
100 K 20 
100 K 21 
100 K 22 


100 
200 
300 
500 
750 
1000 
1250 
1500 


voD0Oee®D | 








(Prices subject to change without notice) 


Inquiries invited from Distributors and Dealers. Write 
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RESISTORS 


CAM Saat Lyi t i) 
IS STRONGER 


because the shape is elliptical 


When space is at a premium, the elliptical (hence, 
stronger) shape of STRIPOHM Resistors gives high 
unit-space rating and extra strength to withstand elec- 
trical and mechanical strain. 

















These vitreous enameled wire-wound resistors have 
low mounting brackets . . . strategically arranged 
terminals permitting multiple stacking for further sav- 
ing of space ... no sharp edges. Ratings from 30 to 75 
watts ... 0.45 to 66,000 ohms. 

Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

































































WARD LEONARD 
ELECTRIC COMPANY 
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second series of tests were conducted to discover re 
ventative measures and the conclusions were: (1) Most 


, Fig. 1—Spring load. 
ed ceramic bonded 
resistor in new type 
spark plug (right) 
reduces the capaci. 
tive discharge tha 
caused radio inter. 
_ ference in older 
types (left), 

| Fig. 2—( Below) 
First part of the 
spark in a plug is 
composed of a series 
of high frequency, 
high-voltage _ peaks 
which causes inter. 

ference. 





IGNITION POINT 


VOLTAGE 


RESISTOR SPARK PLUG 


NON RESISTOR SPARK PLUG 


CAPACITIVE) INDUCTIVE 
nent 


| CAPACITIVE INDUCTIVE 
— — 





cars can satisfactorily meet the tolerance by having a 
10,000-ohm resistor on each spark plug and in the 
distributor lead, and by locating the ignition coil so that 
the high tension lead from the coil to the distributor is 
not over 8 in. long; (2) some cars need a further addi- 
tion of a condenser on the primary lead at the coil; (3) 
all high tension leads should be as short as possible, and 
(4) all rods, metal tubing and wiring other than ignition 
should be kept away from the ignition system. 

By 1948, most manufacturers of automobiles had re- 
engineered the ignition systems to conform to all of these 
specifications. More recently, The Electric Auto-Lite 
Company, Toledo, has produced a resistor (suppressor) 
spark plug, Fig. 1. Heart of this new resistor spark plug 
is a 10,000 ohm built-in and concealed suppressor or 
resistor which eliminates the “leakage” that causes the 
disturbance in radio and television reception. This 
permanent resistor is a ceramic bonded carbon type 
mounted vertically with a special alloy spring, capable 
of withstanding temperatures encountered in engine op- 
eration, maintains good contact pressure. 

A series of high voltage peaks in the capacitance phase 
of the spark is responsible for the radio signal which 
causes spark plug interference with radio and TV (see 
Fig. 2). The resistor dampens these peaks so that the 
effect on radio signals is kept below the acceptable limit. 

Development of this resistor plug is the work of L. H. 
Middleton, vice president in charge of engineering of 
Auto-Lite and his department. goog 
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: 
YOU HAVE THE ANSWER TO MANY | 
TOUGH MATERIALS PROBLEMS 


bg ie SR ROS Pe cin 8a St SS. slain 
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ee 


lf you use an Ace hard rubber comb, you have a materials 
testing lab right in your pocket, for a good comb has to meet specs 
that are tough! 


It’s light and thin, but shows amazing strength in taming knotty hair 
and surviving 6-ft. falls. It gets covered with oil, doused regularly 
in hot water and sterilizing chemicals, yet a genuine hard rubber 
comb lasts for years. 


It's a good example of fabricating, too. It starts as a molding. The 
teeth are machine-cut. Finally, a series of grinding and polishing 
operations give it that smooth, satiny feel. 


Best for nearly 100 years, there still is no other material as good for 
combs. It shows you why Ace hard rubber is prefetred in thousands 
of parts for machines, appliances, automobiles, 
furniture, etc. Other important Ace plastics also 
available. 


Write for bel pful Ace Handbook 


HARD RUBBER and OTHER IMPORTANT PLASTICS —————— 


MERICAN HARD RUBBER COMPANY 


NEW YORK 13, N. Y. 


~ 


us 
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1) MERCER STREET © 
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"RHEOSTATS 


[Finer Control, Smoother 
sControl and Longer Life 


because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 


| vantages of the Vitrohm construction. 


The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 


| bedded in vitreous enamel—assures a mechanically and 


electrically perfect joint for long and constant service. 


Write for Rheostat Catalog. Ward Leonard Electric 
Co., 34 South Street, Mount Vernon, N. Y. Offices in 


| principal cities of U. S. and Canada. 
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TO THEIR ENERGY 


because continuous advance in 
research, engineering and production 
skills is the result of group action. 


BRISTOL | 
CONNECHCo, ~4\ GOMPANYN | Ma 
nufacturi 
\800 CLYBOURN AVE. uring | BARNES = 


CHICAGO 14, COMPANY GIBSON - 


GA00 MILLER AVE. DETRON 
DETRON 
and AWW ARBOR MICH, 
Y MICH, 
\STOL, CONN. Division 


DAYTON, omioe™ 
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TRIPLETT STANDARDS BE THE GUIDE 


weaz 


* 
2.364.724 


3" MODEL 321-T 
ROUND MOLDED CASE 


3” METER ADAPTATIONS AVAILABLE 


CASE STYLES © Round or square. 

CASE MATERIALS ¢ Metal or molded. 

TYPES MOVEMENTS ¢ AC-DC-Electrodynamometer-RF. 

SPECIALS © Suppressed zero, differential-type meters, sensitive 
instrument-type relays made to order. Decibel meters, Rectifier 
types. Meters specially built for adaptions where subject to extreme 
vibration, temperature, humidity, strong magnetic fields, etc. 
POINTERS © Spade, knife-edge, lance or truss-type. 

COLOR ¢ In case and dials. 

MOUNTING ¢ Flush, rear clamp; flush, rear screw; flush, rim mount- 
ing; projection, rear screws. 


DIALS © Metal, attractively printed. Your own name and trademark 
can be economically reproduced in a special design and color at 
little or no additional cost depending on quantity run. 


ILLUMINATION ¢ Rear and front lighting offered in a wide variety. 


Triplett is a self-contained electrical instrument factory... 
from screw machine parts to plastic moldings, from moving 
elements to dial faces—all are fabricated in this modern air 


conditioned factory equipped with special humidity and 
dust controlled assembly rooms . . . one overall profit mark- 
up with better quality control and consequent savings to you. 





TRIPLETT ELECTRICAL INSTRUMENT COMPANY ° BLUFFTON, OHIO, U.S.A. 


In Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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FOR YOUR 
SPECIALS 


at 
. 





- 


No matter how specialized your meter 
requirements may~seem, the chances 
are that Triplett already has engineered 
and tooled up for a design so similar 
that a few inexpensive changes or ad- 
ditions will give the desired results. 
Special molded cases with new and 
different effects can be obtained quite 
inexpensively when using Triplett 
short cuts. 

Just examine the many special fea- 
tures listed below...available for you 
to beautify and personalize your instru- 
ment panel at little or no increase in 
cost...made possible by Triplett’s 
wide and diversified production. 


DESIGN 
ENGINEERS... 


Write for actual size 
meter cut-outs on heavy 
cardboard stock. Great 
help in visually plan- 
ning your panel layout 
when designing new 
equipment. Furnished 
with dimensional dia- 
grams showing com- 
plete mounting infor- 
mation, and catalog of 
ranges and prices. Send 
for your cut-outs today. 
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Tae ADLAKE 


MIGHTY MIDGET 
RELAY (No. III0) 


IS IDEAL FOR 





IT IS DEPENDABLE— 
REQUIRES NO MAINTENANCE 


The Adlake No. 1110 Relay is small enough to fit in 
one hand, yet it makes and breaks 30 amps. easily, 
and with low operating current. 


Like all Adlake Relays, No. 1110 is hermetically 
sealed against dust, dirt, moisture and oxidation; 
mercury-to-mercury contact prevents burning, pit- 
ting and sticking. It’s absolutely safe, requires no 
maintenance, and is cushioned against impact and 
vibration. 


These qualities make the Adlake “Mighty Mid- 
get” ideal for use with flasher installations—as well 
as in power circuits, motor and heater controls, 
traffic signals and a host of other uses. 


WRITE TODAY for FREE illustrated catalog, 
with details on No. 1110 and other new Adlake 
Relays. The Adams & Westlake Company, 1108 
N. Michigan, Elkhart, Indiana. 





The Adlake Mighty Midget Relay gives you long, 
trouble-free service on outdoor installations. It’s 
weatherproof, shockproof and absolutely depend- 
able! Silent and chatterless! Equipped with com- 
pression-type terminals to simplify installations. 





ewe Adams & Westlake company 


Established 1857 e« ELKHART, INDIANA e New York e Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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There's a 


difference 






between stove bolts 


and stove bolis 


To be sure, it's not enough to specify 
size and style of fastening. The making 
of a fastening makes a world of differ- 
ence. And Blake & Johnson has spent 
100 years acquiring the skill, the 
methods, the machinery, the resources 
and the reputation for making depend- 
able fastenings, precisely to specifica- 
tion. To be sure of getting uniform 
fastenings that best fit your needs—that 
mean faster application and _ longer- 
lasting assemblies — specify Blake & 
Johnson. 


Stove bolts—in special sizes as well as 
in all standard lengths and diameters 
—are just one of the items readily 
supplied from Blake & Johnson's 
complete line of metal and wood fas- 
teners and parts. 


ae 


SS 


AeA LAS ace 


Please send me your new catalog containing full 
data on the complete line of Blake & Johnson 
fastenings. 








NAME 


Slotted or Phillips head machine screws, wood screws, 
stove bolts, tapping screws, special headed products; nuts, 
rivets, chaplets, wire forms, screw machine products... 
in steel, stainless steel, copper, brass, bronze, everdur, 
nickel, nickel silver, monel, aluminum... 


TITLE 


ccmeecereemeeeeeeseenmitiseasaaaat tania 
COMPANY 


THE BLAKE & JOHNSON COMPANY 
WATERVILLE 48, CONNECTICUT 


1849 — 1949 
A CENTURY OF MANUFACTURING FASTENINGS FOR ALL INDUSTRY 


ADDRESS 


E-3 
<oe es in assitenstatlahiachtigpiaaininiaeituinnataaianaaenmae 
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Lifetime protection of leads — that’s what 
Kuhlman Dheceric Co. designers wanted for 
this new dry-type transformer. And that’s 
why they chose Rockbestos A.V.C. ®) cable. 
At one stroke they eliminated the danger of 
dielectric breakdown of these leads at high 
temperatures. . . of cracking of insulation... 
of manufacturing or field troubles. 
Rockbestos A.V.C. cable is built for hot 
spots... triple protected with high-dielec- 


tric varnished cambric tightly sandwiched 
between two layers of impregnated felted 





asbestos. It won't burn... won't crack... 
won't crumble. It’s the permanent wiring 
solution wherever heat, flame, oil, grease, or 
moisture is a factor. 

If you have a hot wiring problem, we'd like 
an opportunity to help. Write today for your 
copy of our new catalog. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES 
OAKLAND, CALIF. 


WIRES and CABLES by 


ROCKBESTOS 


-.-. dare to be different 
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A molded door for instruments manu- 
factured by Penn Industrial Instru- 
ment Corporation of Philadelphia. 


Molded from an impacttype phenolic 
material, the 16” x 20%" door of 
this Hays-Penn Flow Meter was de- 
signed by Penn and Auburn. It 
weighs 3% pounds. Internal bosses 
provide bases for mounting a fluo- 
rescent light, ink bottle holders, and 
the gasketed glass panel. A molded 
insert, reducing the size of the open- 
ing, adapts the door for use on the 
Penn Recorder-Controller, an en- 
tirely different instrument. 








ADVANTAGES: Ribbed for strength, the door has good 
dimensional stability. Its flatness is important for precision in- 
strument operation. Dust and moisture are excluded by all- 
around gasketing, plus a phenolic dust cover cemented to the top 
of the case flange. The properties of the phenolic material per- 
mit use under atmospheric conditions that would attack metals 
and finishes; the door serves as an insulating base for the elec- 
trical circuits it contains. No surface finishing is required; the 
smooth semi-matte surface is obtained in the molding process. 

Successful solution of the problems involved in the proper de- 
sign and production of this piece is typical of the “know-how” 
Auburn has developed in 73 years of experience. Whenever you 


have a problem in plastics, write Auburn Button Works, Inc., | 


460 McMaster St., Auburn, N. Y. 


COMPRESSION, TRANSFER AND INJECTION MOLDING, 
AUTOMATIC ROTARY MOLDING FOR MASS PRODUC- 
TION, EXTRUDED VINYL OR ACETATE TUBES AND SHAPES, 
MOLD ENGINEERING AND COMPLETE MOLD SHOP 


ALC 


MOLDERS Ce ee ee a | 
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FOR FASTER 
ASSEMBLY 


Wirebound Boxes and Crates come 

to you as flat mat units, 24 assembled. 
Most sizes are ready to pack in less 
than a minute. Wrap-around crate 
illustrated is typical of Wirebound time 
and labor saving designs. See below* 


Time-tested, resilient Wire- 
bounds combine the strength 
of steel with thinner wood. 
Thickness of boards, arrange- 
ment of reinforcing battens, 
style of cleats, and number and 
gauge of wires vary with 

the type and weight of 

product carried. See below* 





FOR ESSENTIAL ° 




















FOR LOWER 
costs 





Ea user reports 


Wirebounds reduce tare weight 
33%, provide over-all shipping 
room savings of 25%, slash 
storage requirements 80%, cut 
assembly and packing time 50%. 
Wirebounds will deliver your 
goods safely and at lower cost.* 




















BOXES & CRATES 
FOR LOWER TOTAL SHIPPING 









60 Wirebound Plants 
throughout the United States 


*Send for free book... contains complete details of Wirebound advan- 
tages, technical features and describes how Wirebounds are designed spe- 
cifically to meet your requirements. Maj/ coupon today! 

Wirebound Box Manufacturers Assn., Room. 1840, Borland Bidg., Chicago 3, Ill. 


(] Send Booklet of Product Information [[] Send a Sales Engineer 
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Guide to Bu 





MATERIALS ® METALS © ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 





A monthly classified index of those finished product components and 
services as advertised in the pages of ELECTRICAL MANUFACTURING. 
Consult the actual advertisements of those companies whose names are listed 


under different headings. 


ADHESIVES 
Armstrong Cork Co., 9509 Arch, Lan- 


caster, Pa. 
Minnesota Mining & Mfg. Co., 900 Fa- 
quier Ave., St. Paul 6, Minn. 


ALUMINUM 

Aluminum Company of America, 612J 
Gulf Bidg., Pittsburgh 19, Pa. 

ds Metals Co., 2055 8S. Ninth, 

Louisville 1, Ky. 

AMMETERS. Sec Instruments. 

ANODES, PLATING 

American Brass Co., Waterbury 88, 
Conn. 

Baker and Co., Inc., 113 Astor, Newark 
; me. &. 

Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 
du Pont de Nemours & Co., Inc., E. L., 
Electro-Chemicals Dept., Wilmington 98, 


Del. 

General Plate Div., Metals & Controls 
Corp., 409 Forest, Attleboro, Mass. 
(Silver, Gold.) 

Handy & ll 82 Fulton, New York 
7, N. Y¥. (Stlver.) 

Bronze Corp., Dept. A, 
Washington Ave., Philadelphia 46, 

Revere Copper & Brass, Inc., 230 
Ave., New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Conn 


2200 
Pa. 
Park 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2819 W. 
Fert St., Detroit 16, Mich. 


ASBESTOS SLEEVING. See Sleeving 
and Asbestos. 


Tape, 
BALANCING MACHINES 
= Mfg. Co., Dept E-13, Rock Island, 
Gantihane Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 
BALLS, SEARING 
Hoover Ball Bearing Co., Ann Arbor, 
SKF Industries, Ps Front & Erie Ave., 
Philadelphia 32, 


Strom Steel Ball Co. "1850 8. 54th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 
— > Co., Inc., P. R., Indianapolis 


Radio Corp. of America, Commercial En- 
gineering Section 41HY, Harrison, N. J. 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8. Mill, 


Backed. 
of General 
(Steel- Backed.) 


. O. 


BEARINGS, BALL (Miniature) 


Landis & Gy. Inc., 104 5th Ave., New 
York 11, 7 


Miniature ike, Bearings,  Inc., 
Keene, N. H. 
Departure Div. General Motors, 
Bristol 1, 
Norma-Hoffmann Bearings Corp., Dept. 
H. Stamford, Conn. 


BEARINGS, BALL and ROLLER 


(Radial and Thrust) 
7; Se Co., Ine., Poughkeepsie, 
Hoover Ball and Bearing Co., Ann 
Arbor, Mich. 
McGill Mfg. Co., Inc., Valparaiso. Ind. 
New ae Div., General Motors, 


N Th iin, Cup, Stem 
orma- bs - 
ford, Conn. 
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SKF Industries, Inc., Front & Erie 
Ave., Philadelphia 32, Pa. 
Timken Roller Bearing Co., Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Johnson Bronze Co., 570 8S. Mill, 
Castle, Pa. (Bronze on Steel). 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind, 
Products Div., 


Moraine 

Dayton, O. 

Morganite, Inc., 3302—48th Ave., 
Island City 1, N. Y. 

National Formetal Co., 6611 Metta 
Ave., Cleveland 14, O. 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. 

Randall Graphite Bearings, Inc., 609 W. 

Lake, Dept. 715; Chicago 6, III. 


New 


General Motors, 


Long 


Inc., 


BEARINGS AND BUSHINGS, 


LUBRICANT-RETAINING (Powdered 
Metal) 

Bound Brook Oil - Less Bearing Co., 
Bound Brook, J. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Moraine Products Div., General Motors, 
Dayton, O. 

National Molded Products, Inc., St. 

Randall” Graphi te Bearings, Inc., 609 


W. Lake, Dept. 715, Chicago 6, Ill. 


ee _ BUSHINGS, NON- 
METAL 
General eee Co., Chemical Dept., 


(8-9) 1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del 
Richardson Co., Lockland, Cincinnati 15, 


or & Sons, Inc., Joseph T., Chicago, 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 380, Pa. 

BEARINGS, FLEXIBLE (Rubber- 
backed) 

Lord Mfg. Co., Erie, Pa. 

BEARINGS, NEEDLE 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

BELLOWS, METALLIC 

Clifford Mfg. Co., Div. of Standard- 
Thompson Corp., 126 Grove, Waltham 
54, Mass. 

BELT DRIVES. See Drives. V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. 


ertheen COPPER (Rod, Strip 
Tube, Wire) 

<< Corp., Dept. 6, Reading 5, 

Mallar & Co., Inc., P. R., Indianapolis 

BIMETALS. See Thermostatic Bimetals. 

BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 

BLADES, FAN 

Barber-Coleman Co., Rockford, TL 


BLOCKS, PILLOW 


Norma-Hoffmann Bearings Corp., Hamil- 
ton Ave., Stamford, Conn. 

Randall Graphite Bearings, Inc., 609 W. 
Lake St., Dept. 715, Chicage 6, III. 
SKF’ Industries, Inc., Front St. & Erie 

Ave., Philadelphia 32, Pa. 






See advertisers’ index preceding back cover. 





BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 

BLOWER WHEELS. See Wheels, Fan 
and Blower. 

BLOWERS. See Fans and Blowers. 

BOLTS. See Fasteners. 


BOXES, METAL. 
Metal. 


See Cabinets, Sheet 


BOXES and CRATES, WIREBOUND 


See also Containers, Packaging and 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 W. 
21st Place, Chicago 8, Ill. 


Wirebeund Box Manufacturers Assn., 
_ 1840, Borland Bldg., Chicago 3, 
BRAKES, BENDING. See Benders, 


Brakes and Shears. 


BRASS, BRONZE AND COPPER 


All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

American Nickeloid Co., Peru 3, Ill. (pre- 
finished). 

Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 
Driver Co., Wilbur B., i Riverside 
* Pittsburgh, Pa. 


Ave., Newark 4, 

Hussey & Co., C. G., 

Ilseco Copper Tube & Products, Inc., Cin- 
cinnati 27, 0. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 


Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, 

BRAZING ALLOYS, SILVER 

— - Co., Inc., 113 Astor, Newark 5, 

Callite Tungsten Corp., 547 — 39th, 
Union City, N. J 


Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 409 Forest, Attleboro, Mass. 

— 3 em 82 Fulton, New York 


“se. oe 

Mallory & Co., Inc., P. K., 
6, Ind. 

Makepeace, D. E., Co., Attleboro, Mass. 


Indianapolis 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Tl. 

Morganite, Inc., 3302—48th Ave., Long 
Island City i, | a A 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Westinghouse Elec. Corp., P. 0. Box 368, 
Pittsburgh 30, Pa. 


BUSHINGS 


BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 


GLASS, see Glass, Technical. 
MICA, see Mics. 


PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, 
FASTENER 


United-Carr Fastener Corp., 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 
Cleveland 2, O. 


SNAP 


Dept. 
10270 Berea 


18, 
Rd., 


CABINETS, SHEET METAL 


Chassis, Housings, anels, (Boxes 

Tanks) ” Racks, 
Overly-Hautz Co., 1150 Madison 

Cleveland 2, 0. , Ave, 


Riester & Thesmacher Co,, 
Cleveland, Ohie. 1526 W. 25th, 


CABLE. See Wire & Cable, 


“ns 


ESSES. See Harnesses 
Wire & Assemblies, 





ASSEMBLIES and HAR. 





CAMBRIC, VARNISHED, bries 
Insulating. an We 

CAPACITORS 

Aerovox Corporation, New Bedford Mass, 

Aircraft-Marine Products, Ine., 1504 N. 
Fourth, Harrisburg, Pa. 

——— ‘Auto- Lite Co., Toledo 1, 0, 
enera Slectric Co., Capaci Sales 
Div., Pittsfield, Mass. _ tor 


Mallory & Co., Inc., 
6, Ind. 

Sangamo Electric Co., Springfie) 

Sprague Electric Co., North Ada +m 


Stackpole Carbon Co., St. Marya, Pac 


CARBON AND GRAPHITE: (Contacts, 
Dises, 


PR. Bs Indianapolis 


oa oe Anodes, Bearings, 
es, tes, Plungers, Ri Seals. 
B _ ; Broth Cc a“ 
ecker Brothers Carbon Co,, 3450 
ie a 50, Ill. ©. nd 
organite, Inc., 3302—48th Ave., 
Island City r ms i” 
Speer Carbon Co., St. Marys, Pa, 
Stackpole Carbon Co., St. Marys, Pa. 


CASTINGS, ALUMINUM. See 
Castings, Die. sca 


Aluminum Company of America, 6127 
an Bidg., Pittsburgh 19, Pa, 
und Brook Oil-Less Bearing Co., Bound 
Brook, J. 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 
Bound Brook ou- Less Bearing Co., Bound 


Brook, N. 
570 8S. Mill, New 


Johnson aon Co., 
Castle, Pa. 

aS Co., Inc., P. R., Indianapolis 
, In 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa, 


CASTINGS, DIE 


Aluminum Company of America, 612] 
— _— Pittsburgh 19, Pa, (Alum- 
num 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zine. ) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zine) 
New Jersey Zine Co., 160 New 
York 7, N. Y. (Zine Die Casting 

Alloys.) 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, Foundry 
me 9771 French Rd., Detroit 13, 


Electric Auto-Lite Co., Toledo 1, Ohio. 
“ae — Co., Foundry Div., Chattanooga 
. Tenn, 


CASTINGS, 
Process) 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
International Nickel Co., 
York 5, N. Y. 


PRECISION (Lost-War 


987A 8. 70, 


67 Wall, New 
(Nickel and Alloys.) 


CATHODE RAY TUBES. 
Cathode Ray. 


See Tubes, 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of Na 
Lead Co., 1 Broadway, New York, 


CEMENT, INSULATING AND SEALING 
Bakelite Corp., Unit of Union Carbide & 


Carben Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 
duPont de Nemours Co., E. I., Finishes 


Div., Wilmington 98, Del. 
General Electric €o. Chemical Dent. 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 
Maas & Waldstein Co., Newark 4, N. J. 


National Electric Coil Co., Columbus 
16, Ohio. 
Titanium Alloy Mfg. Co., Div. of Nat. 
Lead Co., 111 Broadway, New York, 
CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zireon Porcelain (D) 
Akron Porcelain Co., 2725 Cory Ave, 
Akron 14. 0. (A). 
American Lava Corp., Chattanooga 5, 
Tenn. (C) 
Ceramic Specialties Co., 444 W. Sixth, 


East Liverpool, (A) 

Colonial Insulator Co., 907 Grant, Akron 
11, 0. (AB). 

General Ceramics & Steatite Corp., Keas- 
bey, N. J. (AC). 

Illinois Electric Porcelain Co., Macomb, 
Tl, (A). 
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self, equipped to furnish you with anything 
may need in contacts or contact material in pla’ 


standard types are rivets, screws, discs, rods, ri i 
special shapes and stampings. We make laminate: 
inlay strips of any width and thickness. 


a  TRANSEORMERS 


BUILT TO YOUR SPECIFICATIONS 


ELECTRICAL FITTINGS 


A dependable source of supply 
for Electrical Terminals, Lugs, 
Fuse Clips, etc. Write today for 
catalog bulletins, or ask for quo- 
tation on your requirements. 


e Any Type 
e Any Quantity 


» B. SHERMAN MFG. CO. 1.5 KVA 


BATTLE CREEK, MICHIGAN ) xX SPOT WELDING 
— TRANSFORMER 


bbb SHADED POLE ae 
-_ \ mom mem am > Goan While Mamaaemiake 


@ Machine Tool Transformers 
@ Electric Furnace Transformers 


4 POLE — 4s — Yoo H. P. | e High Voltage Testing Transformers 


Built with the greatest | For Ce te 
precision and designed 


to give years of quiet, 
eeenet:snevine. LIGHT ELECTRIC CORP. 


McMillan MANUFACTURING COMPANY 214 Lackawanna Avenue Newark 4, N. J. 
Established 1933 Humboldt 2-0975 


Write, wire or phone. 


8h Sas Oe! ee eR oD he a Nf ae a 
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— Porcelain Corp., Knoxville 1, Tenn. COMPOUNDS, SEALING, ge 


| ° Insulatin, Cement, 
Louthan Mfg. Co., 2000 Harvey Ave., East Gua.” Sealing also Waxes and 
a = — New Y¥. 
ew Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (AB). COMPOUNDS, VARNION, Ge au 
Porcelain Products, Inc., 422 W. San- nishes, Compounds and Resing, 
dusky, Findlay, O. (A). 
Square ——— 6060 Rivard, Detroit 11, CONDENSERS. See Capacitors, 


ih, ° 
Star Porcelain Co., 41 Muirhead Ave., CONNECTORS, W 
gitrenton 9, N. J.” (ABC), IRE & CABLE 
ewar 'g. Co., D. » Chattanooga 1, Aircraft-Marine Prod 
Tenn. (C). Fourth, Harrisburg, Pe To, 0M & 
Titanium Alloy Mfg. Co., Div. of Nat. American Brass Co., Wate 
Lead Co... 111 Broadway, New York, Burndy Engineerin, oe Coma, 


























| N. Y¥. (D). Bruck lvd. . 
Universal Clay Products Co., 1540 E,. Cannon "Rlectricei’ Deen a N. Y, 
d j d fi d wren Sandusky, O. (A). H-118, 3209 Humboldt gst Lee 
eveioped to if your needs | Westinghouse ise. Corp. F. O. Bex 968, gles, 81, Calif. ¥ AD 
ttsburgh 30, Pa. (A). Chase Brass & Copper Co., Dept, EMT 
Waterbury 20, Conn. . 

AT LOWER COST | CIRCUIT BREAKERS General Electric Co. Secti 


on Q39-209, 
Allis-Chalmers Mfg. Co., 937A 8. 70, Construction Materials Dept, 
Milwaukee 1, Wis. port 2, Conn. » Bridge 
General Electric Co., Section 668-67, deal Industries, Inc., 1008 Park Aye 
Apparatus Dept., Schnectady 5, N. Y. Sycamore, Til. ’ 
Heinemann Electric Co., 99 Plum, Tren- sco Copper Tube & Products, Inc., Cin. 
ton, N. J. — a ‘es . : 
Square a rueger u a 
[= > Co., 6060 Rivard, Detroit 11, cinnati 2, 0. lepohl, & E. Third, Cin- 
Westinghouse Elec. Corp., P. O. Box 369, Mines Equipment sc 4223 Clayton Aye, 


through interchangeable parts 


No matter what your current control problem may 
be, McGill has, or will develop, a special use switch 


| Pittsburgh 30, Pa. St. Louis 10 
to handle it safely and dependably. Development ‘eiiaihdaitidehaneee Mimield Rd., Beaten S6°’mae? Selden 
costs are less because McGill, in its years of experi- Burndy Engineering Co. 107 Bruckner Russell & Btoll Co,, 125 Barclay, New 
ence, has devised a number of basic and inter- | msco Copper Tube & Producte’Co., Cin- Sales Dept Sidney Nowe Asian 
changeable component parts capable of being com- Sherman a S. 2 8, be oe, “Re Se ee 
} 


bined to fit every need. Quality is closely controlled 


CONTACTORS, MAGNETIC, 
CLAMPS, TEST lays & Contactors, «oh 


so that the special switch you buy is rugged, pre- 


Corp., 409 Forest, Attleboro, Mass, 


| Gibson Electri ¥ rankstowp 
| CLIPS, SNAP. See Rings, Retainer & Ave., Pittsburgh ai, x” _ 


Snap. een D. E., Co., Attleboro, Mass, 
nd. 


, cise, dependable . . . for years of service in your ee CONTACTS AND 

¢ : . . | Chase Brass & Copper Co., Dept. EM79, CONTAGT SGu 

$ product. The following are typical of Levolier Spe Waterbury 20, Conn. Baker & Co,, Inc., 113 Astor, Newark § 

y. teak a, Matias: | Mueller Electric Co., 1583 E. Sist, Cleve- _ N. J. ; 

4 . land, 0. a nn MeO 233 Spring, New 
} or e ° . 

a No. 265 — 6 amp. — 125 V | eee ecereren, eee ee eee 

: tl fitter stil Oakite Products, Inc., 18H Thames, New General Plate Div., Metals and Controls 


The No. 265 Special Levolier 

switch will control a complete 
line cutoff. Load leads may 
be winding of a motor, or, by 
interchanging the load leads 
it is possible to use the switch 
as a pole changer. Four pull 
cycle: load 1 — off — load 
2 — off. 








Mallory & Co., Inc., P. R., Indianapolis 
CLOTH, INSULATING. See Fabrics, In- r 
ee cs, In- Stackpole Carbon Co., St. Marys, Ps, 


CONTACTS, CA : 

CLOTH, TRACING. See ‘Tracing Cloth “Graphite” “OOM: See Cutten & 
& Paper. 

| CLUTCHES CONTACTS, HEATER PLUG and TAP 


Hilliard Corp., 106 W. 4th, Elmira, ei ee oe 
Twin Dise Clutch Co., Racine, Wis. 









SO 


CONTAINERS, PACKAGING and SHIP. 
COAXIAL CABLE. See Wire and Cable, PING. See also Boxes and Crates, 


Insulated. Wirebound. 
Gair Co., Inc., Robt., 155 44th, 
COIL CORES AND FORMS York 17, N. Y. * 
| p t Tub .. 61 fay- Gaylord Container Corp., 111 N. 4th, 8, 
Ne. 473 — 6 amp. — 125 V | Pete, ort ‘Wayne 2, Ind.” Louls 2, Mo, : 
| Pr ‘9 ; nde auch, ecatur, Sandusky, 
Double Pole Triple Throw Seinen yy A °. Te Ohio. 
Stackpole Carbon Co., St. Marys, Pa. Rathborne Hair & Ridgeway Co., 1440 W. 
The No. 473, 3 speed motor |  (Serew-Type, Molded Iron). 2ist Place, Chicago 8, Il 


Union Bag & Paper Corp., Woolworth 
| COILS and WINDINGS Bldg., New York 7, N. ¥. 
Acme Wire Co., 1255 Dixwell Ave., New 
in. 


switch is designed to con- 
trol the motor speeds of a 


fan by means of a choke Haven 14, Conn, i a CONTRACT MANUFACTURING 

: : Anaconda Wire able Company, Alumi c r 
coil that is connected across Teondway, Now York 25, N. ¥. een Goods Mfg. Co., Manitowoe, 
the line. The off-position of Cambridge Thermionie Corp., 453 Concord 


the switch disconnects the Conn Golk Con tne. 65 Pavilion Ave., CONTROLLERS, MOTOR 

coil, as well as the motor | Providence 5, R. I. Allen-Bradley Co., 1316 8. Second, Mil- 
from the line | Dano Electric Co,, 93 Main, Winsted, waukee 4, Wis. 

: | _ Conn. Allis-Chalmers Mfg. Co., 937A 8, 10, 
Davis & Co., Inc., Dean W., 1006 First, Milwaukee 1, Wis 
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POPULAR STANDARD McGILL SWITCHES | ee eos. tet Ree, ae, SS ee Oe ee 
| Federal Telephone and Radio Corp., 100 Electro Switch Corp., 193 Broad, Wa- 


| Kingsland Rd., Clifton, N. J. mouth 88, Mass. 

| General Electric Co., Section E668-67, Euclid Electric & Mfg. Co., 54 Edwards, 

Apparatus Dept., Schenectady 5, N. Y. Madison, O. 

| Gramer Company, 2734 N. Pulaski Road, General Electric Co,, Section 3668-67, 
Chicago 39, IIL Apparatus Dept., Schenectady 5, N. Y. 

National Electric Coil Co, Columbus Phillips Control Corp., 84 Jefferson St, 
16, Ohio. Jolliet, Ill. (Electric Truck Controls). 
Nothelfer Winding Laboratories, 11 Albe- Square D Company, 4041 N, Richards, 

| _marle Ave., Trenton 3, N. J. Milwaukee 12, Wis. 

Radio Corporation of America, Commer- Ward Leonard Electric Co., 34 South, 
cial Engineering, Section 41HY, Har- Mt. Vernon, N. Y. 





Model 41 Levolier No. 25 T le Switch | rison, N. J. 
6 amp. 125V, “T”’ Rated oe a ren ogee | Wheeler Insulated Wire Co. 1208 E. conrrois, FLOAT and LIQUID 
6 Amp. 125V “T” Rated | Aurora St., Waterbury 91, Conn. RUEL Geo Butea. 
Available through your Electrical Wholesaler | COIL WINDING MACHINES CONTROLS, PHOTOELECTRIC. Se 


Driver Co., Wilbur B., 150 Riverside Photoelectric Cells and Tubes, 
Ave., Newark 4, N. 


a 
Séeal Industries, Ine. 1008 Fart Ave, conrnos, PRESSURE and TEMPER- 


Universal Winding Co., P. 0. Box 1605, ATURE. See also Relays, 
Providence 1, EK. I. Thermostats. 


a Allen-Brediey_Ce., 1316 8. Second, Mil- 
COMMUTATORS waukee 4, Wis. 
’ 2) eee Sees S. 16 Com Barber- Colman Oo. Marisa Bd, We 
' ries i ve., evelan le . . 
Write for Catalog 43: \. Nippert Electric Products Co., 1759 W. , UY 91, Conn. — 
McGill ne Co., Inc. vane Mound, Columbus 16, 0. Box 1903. gy mg ™ Wayne Ave., Phil- 
t 


meee x 





















250 N. Campbell Street ; i ; Westinghouse Electric Corp., P. 0. Box delphia 44, Pa. 
Valparaiso, Indiana KIER KS SAX x 868, Pittsburgh 30, Pa. Edison, 7 Thos. A.,_ Instrument Di’ 
JZ IKK XOX RRRRK COMMUTATOR SAWS and SLOTTERS pee Bt Fuseaah. Ashiand, Mass 
ONLY MGII|| MAKES Yer2c0%-- SWITCHES Ideal Industries, Inc., 1008 Park Ave., General Controls, 801 Allen Ave., Glen 


Sycamore, Ill. dale 1, Cal. 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 






KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. : 


Thé PROGRESSIVE 


MANUFACTURING CO. 
44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 

























ENLARGED VIEW 









About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Double Reduction 
Governor controlled 
motor. 


| Pictured; Universal 
| 





| 
| 
| 


RAE MOTOR CORP. 


P.O. Box 291 — Racine, Wis. 





Rae 





PROFIT FROM SPEEDCRAFT 
EXPERIENCE 





For over 21 years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
have a wire strip a 
problem or want to ¢ 

up on latest wire strip- 
ping methods it will pay 
you to consult us. 
SPEEDCRAFT IS SUPERI- 
OR BY EVERY COMPAR- 
ISON. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications, Write 
for free catalog now! 


ROGAN BROTHERS “izico"tsr tiinois” 
Compression Molders and Branders of Plastics 
















COMBINING SPECIALIZED 
ELECTROMAGNETIC 


CONTROLS 
TO = 








Complete 
Automatic 
Control 


ASCO Engineers offer a two-fold service: (1) de- 
signing and building a wide range of Electromag- 
netic Controls; and (2) designing and building 
Complete Control Panels. And back of all this work 
is more than sixty years’ experience 


One of the Control Panels recently completed 1s the 
one illustrated. It's a complete automatic emergency 
power control for communication, which we re- 
cently designed and built. It provides close differ- 
ential voltage control, battery charging with 
adjustable charging rate, ammeter, time delay relay, 
voltage frequency relay and automatic transfer 
switch all completely wired, enclosed and factory 
tested. If you have any kind of an automatic control 
problem, we would like to hear from you. If you 
would like to know more about our work, write 
for Condensed Catalog No. 700. 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 


Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 109 Forest St., Attle- 
boro, Mass. 

Square D Company, 4041 N. Richards, 


Milwaukee 12, Wis. 


CONTROLS, REMOTE. See Push Button 


Stations ; Relays and Contactors, 
Switches. 
COPPER. See Brass, Bronze and Copper. 
COPPER, BERYLLIUM. See Beryllium 
Copper. 
CORD and TWINE, ARMATURE and 
COIL 
General Electric Co., Chemical Dept 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
aes Schenectady 1, 


guar Company, 

Mitchell Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

CORD, Wire and 

Cable, 


INSULATED. See 
Insulated 
CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


CORD SETS 


Belden Mfg. Co., 
Chicago 44, Ill. 

Cornish Wire Co.. 
New Mork 7, N. Ze 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp. , 25 Foster, 
ter 8, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y¥ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


4633 West Van Buren, 


Inc., 15 Park Row, 


Worces- 


CORES, POWDERED IRON. See Pow- 


dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 

Acme Elec. Corp., 359 Water, Cuba, N.Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9509 Arch, Lancas- 
ter, Pa. 

COUNTERS 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 


Cyclotron Specialties Co., Movaga 9, Calif. 


Veeder-Root, Inc., Hartford 2, Conn, 
COUPLINGS, FLEXIBLE 
Crocker-Wheeler Electric Manufacturing 


oe Or Joshua Hendy Corp., Ampere, 
N 


106 W. 4th, Elmira, N. Y. 
(Bonded Rub- 


Hilliard Corp., 
Lord Mfg. Co., Erie, Pa. 


ber) 
Twin Disc Clutch Co., Racine, Wis. 
Westinghouse Electric Corp., 0. Box 
863, Pittsburgh, Pa. 


DECALCOMANIAS 


Meyercord Co., Dept. 7-1, 5223 W. Lake, 
Chicago 44, Ill. 


DIAL LIGHT ASSEMBLIES. See Light, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-8, Chicago 14, Ill. 

Mica Insulator Co., Schenectady 1, N. Y 

DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 
Kux Machine Co., 3942 W. Harrison 8t., 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 


PERFORATING 

Advance Die & Tool Co., 6800 Madison 
Ave., Cleveland 2, O. 

Crescent Tool & Die Company, 1780 


Southfield Rd., Lincoln Park 25, Mich. 


DRAFTING EQUIPMENT and 
MATERIALS 

Eastman Kodak Co., Industrial Photo 
graphic Div., Rochester 4, N. Y. 
Keuffel & Esser Co., Hoboken, NV. J 





Post Co., Frederick, 36 v 
Ave., Chicago 18, Tih a 


Avondale 
DRILLS, AIR FEED 


Keller Tool Co., Grand Haven, Mich 


DRIVES, ELECTRONIC 


Federal Electric Prod 
Newark 5, N. J. a Paris, 
General Electric Co., Sect 
» Spon Dept., Schenectady ne 282. 
eliance Electric & En 
Ivanhoe Road, a Go,. 1os4 


Cleveland ve 
Westinghouse Electric oad” > v8." 
868, Pittsburgh 30, Pa. - 0. Bo 
DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine Wis 
DRIVES, V-BELT 
Allis-Chalmers Mfg. © 7 
Milwaukee 1, Wis. 0, 987A 8. 79, 


Dayton Rubber Co., Dayton 
United States Rubber Co., 1230" sven 
the Americas, New York ry “T. * 


DUPLICATING MACHINES, 


See Benders, Brakes & Shean TLess. 


DYNAMOMETERS 


Eaton Mfg. Co., Dynamatic i 
land, Ohio. 7 DW. Sia 


ELECTRICAL SHEETS. See 


Electrical. Steel, 


ELECTRONIC COMPONE 
cific headings. wre. Oe real 


ENAMELING SHEETS. See Stee) — 
Commercial Forms & Grades. 

ENAMELS. See Lacquers, E 
Varnishes, Finishing. —-* 

EXPRESS SERVICES 

Air Express Div., Railway Expreg 


Agency, Dept. 26, 


230 Park 
York 17, N. ¥ Ave., Hew 


EYELETS 


American Brass Co., Waterbury 88, Conn. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, Y.. 


FABRICS, ELECTRICALLY CON . 
TIVE - 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

FABRICS, INSULATING (Sheets and 
Tapes) 

Glass-Fiber, V'arnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabries; Tape and 


Sheeting, Synthetic Resin) 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-35, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. 

Celanese Corp., Dept. 5-I, 180 Madison 
Ave., New York 16, N. Y. 

General Electric Co., Chemical 1! 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 Ww 
Washington Blvd., Chicago 6, Ill 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Johns- Manville oo 22 E. 40, New 
York 16, N. Y. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining *& Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elee- 
= Insulation Dept., Woodbridge, 


Corp. Textile 
56th St., New 


Owens-Corning Fiberglas 
Products Div., 16 E, 
York 22, N. a 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
Emerson Elec. & Mfg. 
Mo 


Fasco Industries, Inc., 250 
Rochester 2, N. Y 

Heinze Electric Co., 
ell, Mass. 


Co., St. Louis 21, 
Davis, 
685 Lawrence, Low- 


Motor Div., 


Robbins & Myers, Inc., 


Dept. C-89, Springfield 99, Ohio. 
Signal Electric Mfg. Co., Dept. B-9, 
Menominee, Mich. 
FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 
Stove Bolts (B) 


ELECTRICAL MANUFACTURING 
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¥ Exclusively Clarostat! A handy, inex- 


only 9/32’ beyond mounting surface. 2 
ohms minimum to 1000 ohms maximum. 
Linear only. Standard resistance tolerance 
10% plus/minus. Originally developed as 
an adjustable center tap for AC tube fila- 
ments, the Humdinger has found countless 
uses in radio, electronic and electrical 
assemblies. 


Engineering Bulletin 103 on request. 
Let us collaborate on your control and 
resistance problems. 


famed xd KEM U 


CLAROSTAT MFG. CO., INC. a 


TRU a to 


SUBSIDIARY OF THE BARIUM STEEL CORP 
10270 BEREA ROAD * CLEVELAND 2, OHIO 


SEPTEMBER 1949 


pensive, dependable wire-wound rheostat twisted in the stripping 
or potentiometer. Only | 1/8” dia. Extends | operation. Dialed microm- 


_ WIRE STRIPPER 





| satisfactory service to users. 
| ders attest to its superiority. 


| work. 





WIRE STRIPPERS 


ae a ea 


COLONIAL 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No ~ 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Strands can be 


eter allows setting within 
1/1000 inch of wire gauge. 
Precision plus! 








E-Z CABLE STRIPPER 





HAND TOOL 


The cable is placed either 
lengthwise or crosswise be- 
tween concave rollers. Ad- 
justs automatically to center 
cable from 5@” to 15/16” 
diameter. Adjusting screw 
sets the knife accurately. 


E-Z FOOT PEDAL WIRE STRIPPER 


E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


Sturdily built of steel, to last a life- 
time—the only all steel wire stripper on 
the market. 

Simple and efficient. As easy to op- 
erate as a pair of pliers. Always ready to 
use. Its triplicate action of clamping the 


| wire, cutting the insulation and stripping 
| is automatically timed and performed with 


one squeeze of the handle. When the 
pressure is released, the handles open. 


| Will not crush stranded wire. 


For years, this hand stripper has given 
Repeat or- 


NEW!—FOR TELEVISION 


Special blades available for 300 Ohm 
Television and F.M. wire. 


A sturdy, efficient ma- 
chine for rapid production 
work. Designed to do qual- 
ity work on many types of 
insulated wire from 8 gauge 
to the very finest wire. Es- 
pecially suited for POS) and 
parallel cords. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip the 
wire, cut the insulation, 
strip it off and release the 
wire — all in ONE simple 
foot pedal movement. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 


Send your wire samples and specifications so that we may 


accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET 





CHICAGO 16, ILL 
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Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
loins, check first with Illinois. 










Insulating 
Fey aa t-te 


mi” YOUR 





Send us your drawing or 


model with specifications 















covering conditions to be 
met, and the quantity in- 
volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 
porcelains for specific uses. 





illustrated above are capacitor 
porcelains. Slight contour varia- 
tions to meet your requirements 
need not offect the cost. 


Manufacturers also of special shapes 





by the cast porcelain method. 


INOIS 
i Dp Dp - ‘ 


ECTRIC PORCELAIN CO 








Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 
Spade Bolts (8S) 

Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I. 
(BF), (Cold Heated Screws) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Burndy, Engineering Co., New York 54, 
N, 

aan Products Co., 608—l18th Ave., 
Rockford, Ill. (F 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Tll (A) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn, (AC 

Clark Bros, Bolt Co., Milldale, 
(ABF) 

Continental Screw Co., New Bedford, 
Mass. (AB) 

Elastic Stop Nut Corp. of America, 2330 
Vanuxhall Rd., Union, N. J. 

Elco Tool & Screw Corp., 1916 Broadway, 


Conn. 


Rockford, Ill. (ABF) 

Harper Co., . M., Dept. F, Morton 
Grove, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, 0. (ABCDF) 


Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. (B) 


National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, 0. (ABCDEF) 
Keene, N. H. 


New England Screw Co., 
(B) 
Palnut Company, Inc., 66 Cordier, Irving- 
Cc 


ton 11, N. J. (C) 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 


Progressive Mfg. Co., 44 Norwood, Tor- 


rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc. 2501 N. Keeler Ave., 


Chicago 39, Ill, (D) 
Sterling Bolt Co., 216 W. Jackson Blvd., 
Chicago 6, Ill. (ABF) 
Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. (C) 
Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 18, O. (D) 
Townsend Co., New Brighton, Pa. (BEF) 
United-Carr Fastener Corp., Dept. 13, 
Cambridge 42, Mass, 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (F) 

— Mfg. Co., Reliance Div., 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 95th, 

Cleveland 2, 0. (F) 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (F) 


Massilon, 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camcar. Products Co., 608—18th Ave., 
Rockford, Ill. 

Central Screw Co., 3501 8. Shields, Chi- 


cago 9, 
Continental New Bedford, 
Eaton Mfg. Co., Reliance Div., Massilon, 


Mass. 
oO. 

Eleo Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 
Lamson & Sessions Co., 1971 W. 85th, 

Cleveland 2, O. 
National Lock Co., Rockford, III. 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 
New England Screw Co., Keene, N. H. 
Pheoll Mfg. oe 5700 W. Roosevelt, Chi- 
cago 50, Ill 
Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 


‘Screw Co. ° 


Recessed Head Screws 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. ¥. 

American Screw Co., Providence 1, R. I. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Camcar Products Co., 608—18th Ave., 
Rockford, Ill. 

Central oa Co., 3501 S. Shields, Chi- 
cago 9, Ill. 

Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Conn. 

Continental Screw Co., New Bedford, 
Mass. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th 


Cleveland 2, O. 

Milford Rivet & Machine Co., Dept. E 
871 Bridgeport Ave., Milford, Conn. 
National Screw & Mfg. Co., 2440 E. 75th. 

Cleveland 4, O. 
New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 


Pheoll Mfg. Co., 5700 W. Roos 
ge evelt, Chi. 
Reading Sues oo te Pa, 
ssell, Vard 
isso pen ae Bolt & Nw 
= 2501 N. Keeler Ave, 


Southington laaiase Mfg. Co., South. 
ington, Conn. 
weg Bolt Co., 219 W. Jackson, oni. 


cago Ti. 
etrenenata Screw Products, 
L 


Ine, 
Hubbard, Chicago 12, ~~ 22 &, 
ba Bolt Co., 9685 Grinnell, Detrojy 
Rivets 
Allmetal Screw Products Co., 33 
New York 13, N. Y. Cope, 
Aluminum Co. of America, 6153 Gui 
ds., See 19, Pa. 
Blake son Co., — Th 
Ave., Waterville 48, Con —_ 
Chase Brass & Copper Co., ban EM79 
Waterbury 20, Conn. ° 
Chicago Rivet & Machine o 


9609 W, 
Jackson Blvd., Bellwood, Ill. 
Clark Bros. Bolt Co., Milldale, Conn, 
du Pont de Nemours & Co., Inc., E. 1, 
Explosives Div., Wilmington 98, Del. 
Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 
Milford Rivet & Machine Co., Dept, B, 
871 Bridgeport Ave., Milford, Conn. 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. 
Chicago 6, ml. 

Townsend Co., New Brighton, Pa. 


Jackson Blvd,, 


Secrews—Cap 
Self-Tapping (J) 


Allen Mfg. Co., Hartford 2, Conn. 

Allmetal Screw Products Co., 
New York 13, N. Y. (8) 

Aluminum Company of America, 615J Gulf 
Bldg., Pittsburgh 19, Pa. 

— Screw Co., Providence 1, R. 1. 
(HJ) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (H) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. (HJ) 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Buffalo Bolt Co., 
(H) 


and Set, Machine (H); 


(H) 
33 Greene, 


North Tonawanda, N, Y. 


Camcar Products Company, 608—18tb 
Ave., Rockford, Ill. (JH) 

Central Screw Co., 3501 8S. Shields Ave., 
Chicago 9, Ill. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn, (H) 

Continental Screw Co., New Bedford, 
Mass. (HJK) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (HJ) 

Milford Rivet & Machine Co., Dept, E, 
un Ave., Milford, Conn. 
(HB 


Hunt- 


National Screw & Mfg. Co., 2440 E. 7&th. 
Cleveland 4, O. 

= ee Screw Co., Keene, N. H. 
( 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Penn-Ri-vit & Machine Co., 254 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. (H) 

Standard Pressed Steel Co., Box 594, Jen- 
kintown, Pa. (H) 

Sterling Bolt Co., 219 W. Jackson Blvd., 

Chicago 6, Ill. (HJ) 

Townsend Co., New Brighton, Pa. (J) 


Washers—Flat (K); Lock and Spring (L) 
Allmetal Screw Products Co., Dept. EL. 
33 Greene, New York 18, N. Y. (K) 
Anti-Corrosive Metal Products Co., Castle- 

ton-on-Hudson, N. Y. (K) 
Associated Spring Corp., Bristol, Conn. 
(KL) 


(KL) 

Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson- Raymond Div., Associated 
Spring Corj., 6400 Miller ‘Ave. ., Detreit 
11, Mich. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co, Div., Associated Spring 
Corp., Bristol, Conn. 


Katon Mfg. Co., Reliance Div., Massil- 
lon, O. (L) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., Morton Grove, Il. 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich, (K) 
Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, 0. (KL) 
1712 
(KL) 


Ohio Div., Associated Spring Corp., 
East First St., Dayton, Ohie 

Palnut Company, ‘Inc. , 66 Cordier, Irving- 
ton 11, N. J. (L) 


ELECTRICAL MANUFACTURING 


For Better Performance — Lower Cost! 


AMERICAN GENERAL 
CONDUCTION TYPE 
THERMOSTAT 









Model B-200 adjustable type for 


Shorter ranges and for fixed 
setting. 2-°/16” mtg. centers. 


NOT “BIMETAL”—No bonded bimetal strip is used. Contacts are opened and 
closed by expansion and contraction of base plate and resulting vertical move- 
ment of the specially-formed, low-expansion bridge spring. 


1 
SENSITIVITY—Base plate in full-area conduction contact with the heated | 
surface, results in minimum overshoot, smaller cycling differential, faster re- 


sponse to heat loading. 


POSITIVE ACTION—Forceful push-pull action against strong contact spring 


tension gives clean make and break without flutter, less contact wear. 


UNIFORMITY—Uniformity depends primarily on mechanical tolerances, can 


therefore be controlled within close limits. 


STABILITY—No element to grow, shrink, or take a permanent set affecting 


calibration. 


RATING—Maox. wattage 1200 w.; Max. veltage 230 V. AC. Suitable for DC | 


applications at lower ratings when used with condenser. 


FOR USE—In flat irons, waffle irons, ironers, coffee makers, etc.; many indus- 


trial devices, such as sealing irons and machines, solder pots, etc. 
Write for Bulletin of Detailed Design Data and New Price Schedule. 


AMERICAN GENERAL THERMOSTAT CORP. 
2060 Bronx Street 





of every description 
—for every purpose 


e Dependable Delivery 
Promises 


@ Performance 
e Accuracy 





No broken promises. . . . No costly shut down for you. 
..» You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS ... Your product 
is no better than the spring you put into it. 


WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at} 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 


SS 
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70 to 600 F. Also available for 





New York 60, N. Y. 

















Yes, the best way to find out everything 
you want to know about a motor is to test 
it out for yourself. Put it to work on the 
toughest kind of jobs that come your way. 
Test it under all kinds of conditions. 


That's why we want to make it easy for 
you to get and use a K-C Motor. 


All you need to do is to write and tell us 


you'd like a sample K-C Motor. We'll 


ship it out to you right away. We will bill 
you for it but with the cletr-cut under- 
standing that you can return it for full 
credit at any time within six months, 
regardless of the motor’s condition. 


We make this offer because we are so 
sure of the K-C Motor’s ability to give 
you smooth, quiet operation even under 
difficult conditions and continuous 
operation. But we want you to find it out 
for yourself. Write us today! 


THE HOOVER COMPANY 
Kingston-Conley Division 

72 Brook Avenue 

North Plainfield, New Jersey 
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Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) oes " 
Shakeproof, Inc., 2501 Keeler Ave., Chi- Armstrong Cork Co., 9509 Arch, Laneas. 


cago 39, Ill (L) ter, Pa. (Cork and Rubber Compos, 
Sterling Bolt Co., 219 W. Jackson Blvd., _, tions.) 

Chicago 6, Ill. Felt Products Mfg. Co., 1536 Cc 
Thompson-Bremer & Co., 1640 W. Hub- Ave., Chicago 7, Il. ‘arrol) 


bard, Chicago 22, Ill, (KL) Garlock Packing Co., Palmyra, N, 
Wrought Washer Mfg. Co., 2200 S. Bay, General Elec. Co., Chemical Dest. 4 


Milwaukee 7, Wis. tics Div. (BG-11), 1 Plas- 
‘ xi) Pittsfield, Mass. Plasties Ave. 


United States Rubber Co., 1239 Avenue 


FELT of Americas, New York "20, N. Y, 
ee “ Co., 16 Glenville Rd., 
enville, Conn. 
Felt Products Mfg. Co., 1536 Carroll Ae 0 
Ave., Chicago 7, Ill. 
Westers at Works, 4035-4117 Ogden GEARS and PINIONS, METAL 
ve., cago 23, Ill. Beaver Gear Works, 1035 P; 
ford, 1. armele, Rock 
FIBRE, PHENOLIC. . Gear Specialties, 2635 W. Mi 
Gouge Case | | ee | ee an iain, Kant ue ae. —_ 
en _ the / _ (| Moraine Prods., Div. General Motors 
shcroft Long- * . Dayton, O. : 
Life Duragauge viene. — (Board, Sheet, ~ _ Co., 1358 E. 179, Cleveland 
wi e Revol- 
‘ Baer Co., " pomtes Machine & Gear Co., 
ey Nylon aie 5. = &. T-1) Montgomery, Ml Ave., Springfield 2, Mass, Coane 
ovement i Continental- tamond Fibre Co., Newark Shakeproof, Inc., 2501 N. Keeler Ave., 
(*Pot. Ap- | ; 5 a8, Delaware. wate 39, + ll. c P. 
: nsulation Manufacturers Corp., 565 W. estinghouse Miec. Corp., P. 0. Box 
plied For) . Washington Bivd.. Chicago 6, Til. Pittsburgh 30, Pa. ™ 
| — -Rand Insulation Co., Inc., 51 
| urray, New York 7, N. ¥. GEARS and PINIONS, NON-M 
National Vulcanized Fibre Co., Wilming- ETAL. 
oy hm g LIC. See Fibre, Vulcanized; Plastics 


West Virginia Pul 2 
Park Dee Ne one. ey. °°” 78° GENERATORS. See Motors. 


FILTER ELEMENTS, POWDERED ow 
METAL General Electric Co., Chemical Dept 


(8-9) 1 Plastics Ave., Pittsfield, Mass, 
ae es Oil-Less Bearing Co., Bound National Electric Coil Co., Columbus 6 
ienins: Posten Dette, Gaet Me 2 
tors, Dayton, O. 


GLASS-FIBER, YARNS, CLOTH ane 
TAPE. See Fabrics, Insulating. 

FILTERS, RADIO INTERFERENCE 

Federal Telephone and Radio Corp., 100 GLASS, TECHNICAL 
Kingsland Rd., Clifton, N. J. s 

General Electric. Co., Section 668-67, Kopp Glass, Inc., Swissvale, Pa. 
Apparatus Dept., Schenectady 5, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis GOLD, ROLLED (Plate and Wire). 


6, Ind 
; General Plate Div., Metals & Control 
Sprague Electric Co., North Adams, Mass. Corp., 409 Forest. Attleboro, Mass, 


FINISHES, PRODUCT. See Lacquers, gRAPHITE. See Carbon and Graphin 
Enamels & Varnishes. 
GREASE, BEARING 
Write today on 9g company letterhead, for 12 page FLUORESCENT LAMP AUXILIARIES Norma-Hoffmann Corp., Stamford, Conn. 
For Resistors, see Resistors, Instru- 


Bookiet B wh ch describes complete Mack facilities. ne er Genes 
. ; GRIPS and CLAMPS, STRAIN RELIEF 


ts Acn Electric Corp., 359 Water, Cuba, 
A>... Lm —_ = x Y¥. ne ng Heyman Mfg. Co., 500 Michigan Ave 
Arrow-Hart & Hegeman Electric Co., 103 Kenilworth 1, N. J. 
Hawthorne, Hartford 6, Conn. Walker Co., George, 118 Amsterdan 
Chicago Transformer Div., Essex Wire Ave., Passaic, N. 


Corp., 3501 Addison, Chicago 18, III. 
Davis & Co., Dean W., 1006 First, Kent- warRNessS and ASSEMBLIES, WIRE 
land, Ind. 
General Electric Co,, Section W11-1122, Belden mate Co. 4633 West Van Buren 
" Chicago . ce 
— a. Seep Drake Mfg. Co., Dept. M, 1711 W. Hub- 
Gramer Co., 2734 N. Pulaski Rd., Chi- bard, Chicago 22, au 
| cago 39, Ill. Electric Auto-Lite Co,, Port Huron 


| Sprague Electric Co., No. Adams, Mass. Mich. 
| Westinghouse Electric Corp., P. 0. Box Essex Wire Corp., Monticello, Ind. 
868, Pittsburgh 30, Pa. Federal Telephone & Radio Corp., Dept. 
E-216, 900 Passaic Ave., E. Newark, 
Ps: a 
FOOT SWITCHES. See Switches. General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 
FORGINGS port 2, Conn. , : 
Mercury Engineering Corp., 339 E, Cot- 
Aluminum Company of America, 2179H mn f.. Tox, 
Gulf Bldg., Pittsburgh 19, Pa. (Alum- Mines Equipment Co., 4223 Clayton Ave., 
on your inum. ) St. Louis 10, Mo. 
y plastic — Brass Co.. Waterbury 88, Conn. phalo Plastics Corp., 25 Foster, Worces 
Revere Copper & Brass, Inc., 230 Pars t 8, Mass. 
good sense. In Ave., New York 17, N.Y. (Non- ” iF 
ferrous.) 
Scovill Mfg. Co., Forgings Div., 18 Mill, HEATING ELEMENTS and UNITS 
Waterbury 91, Conn. (Non-ferrous.) Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N sae o = ae 
Electric Heater Specialty Co., , 
FURNACES. See Ovens & Furnaces. New York 3, N. 
Electro-Therm, Inc., "9024 Georgia Ave., 
FUSE HOLDERS, MOUNTINGS and Silver Spring, Md. 
CLIPS General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 6 on 
: Hevi Duty Elec. Co., waukee 
ey Engineering Co., New York 54 jewis Engineering Co., Neagsom, om 
a . ae} . 596 9 ° 
Ideal Industries, Inc., 1008 Park Ave,, Mesistors, Tne: 5284 W i 
Sycamore, Ill. . | , 

. Safeway Heat Elements, Inc., 76 Water 
ae = & Products, Inc., Cin St., Middletown, Conn. eS 
Howard B. Jones Div., Cinch Mfg. Corp Wisinghouse ‘Elecitic Corp. 160 Mere 

1026 S. Homan Ave., Chicago 24, Ill. - st. “Meadville, Pa " 
Stamee Co. Presk W., 1800 Soldiers Fielo ares ae 
> ston 35, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, HOISTS, PNEUMATIC. See Pneumatic 
Mich. Tools and Equipment. 
FUSES HOSE, FLEXIBLE METAL 
nly Engin: Johnson Metal Hose, 224 Mill, Waterbury 
Bu Y. eering Co., New York 54 88, Conn. 


ones Electric Co., Section E669-67 

Apparatus Dept., Schenectady 5, N. Y HIGH-FREQUENCY HEATING UNITS 

Westinghouse Electric Corp., P. 0. Bo Allis-Chalmers Mfg. Co., 937A 8. 1. 
868, Pittsburgh 30, Pa. Milwaukee 1, Wis. 

General Electric Co., Section E668- 67, 

Schenectady 5, N. Y. 


GAGES, TEMPERA Apparatus Dept., 
RATURE and VACUUM Marion Electrical Instrument Co., Man- 


Bristol Co., The, Waterbury 91, Conn. chester, N. H. 
Edison, Inc., Thos. A.. Instrument Div.. Radio Receptor Co., Inc., Dept MS- 18, 
295 Lakeside Ave., W. Orange, N. J. 84 N. Ninth, Brooklyn 11, N. Y. 


Electric Auto-Lite Co. Toledo 1 Ohio Wes C 
, , tinghouse Electric Corp., Pr. @ Bor 
Stokes Machine Co., F. J., 5996 Tabor 0 a 
; ; 868, Pittsburgh 30, Pa. 


HI ws YS. See Nickel 
GALVANOMETERS. See Instruments. — a 7 
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Burndy Hydent Connectors... provide me- 
chanically and electrically sound connections in jig time, 
without solder. Fast indenting with the Burndy HYTOOL 
virtually coins connector and conductor into a solid mass 

. assuring uniformly efficient connections, at big savings 
in time and money. HYDENT connectors are of one- 
piece, pure-copper construction, heavily tinned. Available 
for conductor sizes #22 to 2000 mcm. Send for Catalog 


Y46. o 
BURNDY 


New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California 








SERIES 


THERMOSTATICALLY CONTROLLED 


E'ectric Immersion Heaters for Water, Oils and Chemicals. 
For Industrial and Domestic Hot Water Heaters, Dish Washers, 
Steam Tables, Coffee Urns, Sterilizers, Stills, Laboratory Equip- 
ment and similar devices. 

Easily, quickly and economically installed in any present equip- 
ment that requires heat for liquids, without disturbing existing 
plumbing. Plugs in any convenient outlet. 

Efficient for Heater Tanks for plastic coating requiring tem- 
peratures up to 200 degrees F. 

By the makers of Vulcan Electric Soldering Tools, Solder 
Pots, Glue Pots, Branding Irons and Heating Elements. 


VULCAN ELECTRIC CO. 
DANVERS 2, MASS. 
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You don’t have 


Here’s a sleeve bearing 
that takes tough as- 
signments without a 
murmur . . . keeps 
shafts rolling quieter, 
far longer. 


Randall Pillow Blocks 
have self-lubricating 
bushings of graphited 
phosphor bronze or 
sintered bronze. Self- 
aligning, oil reservoir 
housings are wool-felt 
packed. 


Write for Pillow Block Catalog 49 
or Bushing Catalog GB-43 





NORMAL DUTY 
PILLOW BLOCK 


Has graphited phosphor 
bronze bushing for general 
service on shafts 114” to 
315/16” inclusive. One of 
six types in the Randall 
Line. 


609 West Lake St., Dept. 915, Chicago 6, III. 





Na 


OR those small insulators 
F requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal fon 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 















0. M. STEWARD MFG. COMPANY 
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‘lt Can't Happen 
Here”... with 


CHACE 








No. 31—Product of 
The Westinghouse 
Electric Corp. 
Mansfield, Ohio 


Be 
# Westinghouse 
ldjiud-o-medtic 


Sensitive Chace Thermostatic Bimetal assures 
users of this Westinghouse iron: “It can't 
happen here!” They preset the control at the 
proper temperature for material to be ironed; 
the thermostat, actuated by Chace Bimetzal, 
automatically maintains the correct tempera- 
ture at the ironing surface. 


Since customer goodwill depends on unfailing 
and accurate heat control by the thermostat, 
Westinghouse engineers specify Chace Ther- 
mostatic Bimetal for its actuating element. 
Chace No. 3600 Bimetal is particularly suit- 
able for this application because of its high 
deflection rate and maximum sensitivity in the 
operating range from 200° to 600° F, and 
has found wide acceptance in such applica- 
tions as flat irons, waffle irons, and roasters. 


When customer acceptance for your product 
must be determined by dependable tempera- 
ture indication or control, sound engineering 
says, “Specify Chace Bimetal — Here!” Chace 
engineers are ready to assist in designing the 
correct actuating element for your product. 


w. M. CHACE co. 


Manujack (7 272, Gee’, The rmoddadtic Bimetals 


BEARD AVI DETROIT 9, MICH 





) BIMETAL 





HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill, 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 

IMPREGNATING EQUIPMENT 
(Zanderol Process) 

Blaw-Knox Construction Co., 1525 Penn- 
sylvania Ave., N.S., Pittsburgh, Pa. 

IMPREGNATING COMPOUNDS. See 


Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 

INDICATORS, SPEED. See Tachom- 
eters. 

INDUCTION HEATING. See High- 
Frequency Heating Units. 
INFRA-RED LAMPS. See Lamps, In- 


candescent and Infra-red. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 359 Water, Cuba, 
N. Y. 

Electro-Therm, Inc., 8024 Georgia Ave., 
Silver Spring, Md. 

General Electric Co. Section E669-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Ohmite Mfg. Co., 4805 W. Flournoy, 
Chicago 44, Til. 


Superior Electric Co., 8069 Meadow S&t., 


Bristol, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5. N. J. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


acme Electric Corp., 359 Wate:, cuba, 
a 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., Dept. D-89, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohie. 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
Ferranti Electric Co., 30 Rockefeller 


Plaza, New York 20, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Radio Corp. of America, Commercial En- 
gineering Section, 41HY, Harrison, 
Y. J 


Sterling Mfg. Co., 9208 Detroit Ave., 
Cleveland 2, O. 

Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio. 


Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See Follow- 
ing Specific Headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics Molding Materials 

Rubber and Rubber Products 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins, 
Insulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. I., 
Rubber Chemicals Div. F-9, Wilmington 
98, Del. 

Eastman Kodak Co., Rochester 4, N. Y. 
Goodrich Chemical Co., B. F., Dept. J-9, 
Rose Bidg., Cleveland 15, O. 
Sprague Electric Co., No. Adams, Mase 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 


IRONS, SOLDERING. 


Irons. 


See Soldering 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot aond Indicator. 


KNOBS and HANDLES, 
Plastics—Custom Molders LED. See 


LABELING MACHINES 


Potdevin Machine Co., 8— 238 
lyn 19, N. Y¥. 1278—88th, Bro. 
LACQUER, ENAMELS and VAR 


NISHES, FINISHING 


Dow Corning Corp., Midi 
(Silicone Resins and Vern 
du Pont de Nemours & Co, BE . 
ishes Dept., Wilmington 98, pg” 
—— Electric Co., Chemical Dept 8 9) 
astics Ave., Pittsfie ” tae 
ae ld, Mass, (gi. 
Maas & Waldstein Co., 


New; 
Monsanto Chemical Co., Poe Se 
Dept. EMP21, Springfield 2, Mass, ", 


Sherwin-Williams 


Co., 
Cleveland 1, O. Indesteial Div, 


LAMINATED METALS, PRE 
BASE (Sheet, Tube and wirges - 


Baker & Co., Ine., 113 ewark 
S,. oe —s 
General Plate Div., Metals and © 


Corp., 409 Forest, Attleboro, 
Makepeace, D. E., Co., Astebeee tikes 


LAMINATED PLASTICS. See Plastics, 


LAMINATIONS, MOTOR AN 
venune D TRANS. 
sa _ Corp., 359 Water, Cuba 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Depart: 
Nela Park, Cleveland, 0. —— 

Westinghouse Electric Corp., P. 0, Bog 
868, Pittsburgh 30, Pa, 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Depart 
Nela Park, Cleveland, 0. ee 


Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and 
Indicator) 
General Electric Co., Lamp Dept., Nels 


Cleveland, O. (Neon Glow) 
Miniature Lamp Works, Ine, 
Jackson Ave., Long Island City 


Park, 
Herzog 
12-23 
eS ‘ 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 
6, Mo. 


llth, St, Louts 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS. MACHINE (Magnifiers) 
Stanley Tools, New Britain, Conn. 


LIGHTS, PILOT and INDICATOR 
Arrow-Hart & Hegeman Electric Ce., 
103 Hawthorne, Hartford 1, Conn. 
Cannon Electric Development Co., Dept. 
H-119, 3209 Humboldt, Los Angeles 31, 

Cal. 

Dial Light Co. 900 
Broadway, New York 3, N. Y. 

Drake Mfg. Co., Dept. M, 1711 W. Hub- 
bard, Chicago 22, Ill. 

General Electric Co., Lamp Dept., Nels 
Park, Cleveland, O. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


of America, Inc., 


LOUD SPEAKERS 


Radio Corp. of America, Commercial Ba- 
gineering Section, 41HY, Harrison, 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, . 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 
American Brass Company, Waterbury 88, 


Conn. 
Burndy Engineering Co., Ine., 107 
Bruckner Blvd., New York 54, N. ¥. 
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NEW PORTABLE ELECTRIC 
WAX and COMPOUND 
POTS 


| Are you tapping 


Designed to virtually | this SOUV CE of 


eliminate fire hazard 


by pre-set dial control | he lp yf ] d, al a? 





| FBracu month a wealth of technical 
The new ELECTRO MELTER is equipped with immersion thermostats | ; s : : 
in two standard temperature ranges of 200 to 450°, and 300 to literature dealing with properties and 
550° F. Dials read directly in degrees, special ranges on request. 


The outer casing is hard tempered cold rolled steel, heated insula- applications of metals, nonmetallic ma- 


tion provided by glass wool blanket. Heating elements cover the | terials. electrical and mechanical parts, 
entire bottom and most of the side of the inner pot, assuring even | : . 7 . 
distribution and very low concentration of heat. | finishes, etc., is made available by man- 


Rugged thermostats with the sensitive element consisting of high 
expanding stainless steel tube encasing a low expanding nickel- 
steel rod provide for durability and service. The heart of the ther- | , 
mostat is a standard precision switch. Advance copies of these new bulle- 


ufacturing sources. 


Available in 3 and 5 gallon sizes tins, booklets and catalogs are care- 
alesiccanacwnee ice aes fully checked and evaluated by editors 


ELECTRO ENGINEERING CO., INC. | of ELECTRICAL MANUFACTUR- 
114 LIBERTY ST. NEW YORK, N. Y. ING. Those releases judged to be of 
greatest significance to you, the prod- 





uct development engineer, are tersely 


METAL oe vo 
IDENTIFICATION reviewed in the monthly feature “Lit 


TAGS OF EVERY erature ... Yours for the Asking.” 
DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 


Why not check immediately pages 
153-154 for the current month’s offer- 
Pa a ings? Use the handy reply card to re- 
® Big Variety natiagsioanaal om quest those pieces that tie in with your 


e All Styles and sizes 
e For aircraft —radio—tele- 


phone—Motor and generster current needs or which you would like 


manufacturers—etc. 

F les and literat i 

ao to have on tap in your files for future 
National Band & Tag Co. ‘ reference. 


Dept, 9-997, NEWPORT, KY. 


e Easy to apply 
e Aluminum, Steel, Brass or Zinc 








And make it a habit to check this 
literature facility each month. You'll 
ate used tn *& find it a good way to keep abreast of 

- Fans ~ new developments in materials and 


* Heaters . i x 
+ Mixers eat components that can aid you in your 
* Toasters on 4 : 
Recorders product design planning. 
Bus. Machines 
Projectors ' . 
Sterilizers 1 Keep your “new literature” refer- 
Displays 


\ *y . 
ORDER SLATER SWITCHES | * ence file alive and up to date! 


SLATER <y 
ELECTRIC & MFG. CO.. Vs 
Woodside, N. Y. 
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LOWERING 
WIRING COSTS 
Pee 


Strip wire, and slip AMP PRE- 
INSULATED* terminal over end. 


Crimp with AMP hand, 
foot, or power tool. 


RESULT: A 
completely in- 
sulated connec- 

tion which has 
superior me- 
chanical and 
electrical proper- 
ties, supports the 
wire insulation, and 
costs less to install! 





No tape, no insulation tubing. INSULATED CONNECTIONS com- 
pletely and perfectly made in 3 easy steps! *AMP PRE-INSULATED 
terminals have a special plastic sleeve bonded to the terminal 
barrel—it cannot slip or be removed. Available fer every need— 
color coded in wire size range # 22-10. 
AIRCRAFT-MARINE PRODUCTS INC. 
1504 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian Representative: F. Manley & Sons, Ltd., Toronto, Ont., Canada 
*AMP trade mark Reg. U. S. Pat. Off. 


“PRECISION ENGINEERING APPLIED TO THE END OF A WiRE” 
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Heyman Mfg. Co., 500 
Kenilworth 1, N. J. 
Ilsco Copper Tube & Products, Inc., Cin- 

cinnati 27, O. 
Howard B. Jones Div., Cinch Mfg. Corp., 
1206 S. Homan Ave., 
Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 
Morse Co., Frank W., 1800 Soldiers 
Field Rd., Boston 35, Mass. 
Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Lil. 

Sherman Mfg. Co., H. B., 
Battle Creek, Mich. 

Soreng Mfg. Corp., 1901 Claybourn Ave., 
Chicago 14, Ni 

Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 


Michigan Ave., 


12 Barney, 


MACHINES. See Specific Headings. 
Balancing; Coil Winding; Die Casting; 
Drafting; Drilling and Tapping Ma- 
chines; Eyelet Attaching; Molding; 
Print; Rivet Setting; Screw Driving; 
Strippers, Wire. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Ke- 
cording Wire. 


MAGNETIC RECORDING TAPE 

Indiana Steel Products Co., 
Ind. 

Minnesota Mining & Mfg. Co., St. 
6, Minn. 


Valparaiso, 
Paul 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 


General Electric Co., Chemical Dept, 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 

Indiana Steei Products Co., Valparaisv, 
Ind. 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, O. 


MERCURY SWITCHES. See Switches 


METALS, LAMINATED. 
Metals, 


See Laminated 
Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., 
cago, . 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


North Chi- 


METERS. See Instruments. 

MICA, GLASS-BONDED. See Glass- 
Bonded Mica. 

MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Elec. Co., Chemical Dept. 
1 Plastics Ave., Pittstield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIl. 

Macallen Co., 16 Macallen, Boston 27 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y¥. 

National Electric Coil Co., Columbus 16, 
Ohio. 

New England Mica Co., 30 Woera 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


(8-9) 


Inc., 


MICROFILM EQUIPMENT 

Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica 
Plastics, Rubber. 


MOLDING MACHINES, PLASTICS 

Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Ill. 

Stokes Machine Co., 5996 Tabor Rd. 
Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., 
cago, Ill, 


Mallory & Co., Inc., P. R., Indianapoli 
8, Ind. 


North Chi- 


MOTORS. See Table on Page 238. 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Buttor 
Stations. 


Chicago 24, Ill. 


MOUNTINGS, 
SYNTHETIC 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 
Rubber Products Div., Fort 


RUBBER and 


Engineered 
Wayne, Ind. 


MOVEMENTS, CLOCKS and Timing 
Haydon Co., A. W., Waterbury 32, Conn 


NAME AND INSTRUCTION PLaTes 


Electric Auto-Lite Co., 
tie. Port Hur, 
tching Company of America, 1 
tana, Dept. E-8, Chicago 14 Me 
General Electric Co., Plastics Div., Chem 
ical Dept. (BC-11), 1 Plastics aw 
ee, Boss. (Fisstics). " 
eyercor 0., Dept. 7-11, 532: 
oe eae ~ Resale) 3 W. Lake, 
ca Insulator Co., Schenect: 
(Plastics) “7 1, BY, 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet. Tubing, Wire) 

American Brass Co., Waterb 
(Cupro-Nickel) orvury 68, Com. 

Chase Brass & Copper Co., Dept, EM79 


Waterbury 20, Conn. 
Driver Co., Wilbur B., 150 Ri 
Ave., Newark 4, N. J. iventie 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., ’ 
; New York 5, N. Y. 8t Wall, 
Revere Copper & Brass, Inc., 23 
Ave., New York 17, N. Y. 0 Put 
Scovill Mfg. Co., Waterbury 91, Conn, 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Chase Brass & Copper Co., Dept. mre 
Waterbury 20, Conn. . 
Revere Copper & Brass, Inc., 230 
Ave., New York 17, N. Y. ~~ 
Seymour Mfg. Co., Seymour, Conn, 


NON-MAGNETIC 


1RON and STEEL 
See Steel, 


Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. 
and Equipment. 
chines. 


See Pneumatic Tools 
Screw-Driving Ma- 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil and 


Grease. 
OSCILLOSCOPES 
Generai KE « Co Electronics Park, 
Syracuse, N. Y. 
OVENS & FURNACES, INDUSTRIAL 


Despatch Oven Co., 619 Eighth Ave., 
Minneapolis 14, Minn. 


PACKAGING. See 
Containers, 


PACKINGS. See Gaskets. 
PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 


Boxes and Crates; 
Packaging and Shipping. 


waukee 4, Wis. 

Arrow-Hart & MHegeman Electric Co., 
Hartford, Conn. 

General Electric Co., Section H668-57, 


Apparatus Dept., Schenectady 5, N. Y. 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868. Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets, Sheet 
Metal. 


PAPER, CONDENSER TISSUE. 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. 

Cottrell Paper Co., Fall River, 
Mass. 

General Electric Co., Chemical Dept. 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 

Hollingsworth & Vose Co., East Walpole, 
Mass. $ 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray. New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Vhio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co,, Wilming- 

ton 99, Del. 
West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 


Inc., 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTIO 


Eastman Kodak Co., 
graphic Div., Rochester 4, 


PAPER TRACING. 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


Industrial Photo- 
N. Y¥. 


See Tracing Cloth 


ELECTRICAL MANUFACTURING 








NATIONAL 


MOLDED PRODUCTS, INC. 
ST. MARYS, PA. 





* ° | 
SELF LUBRICATING BEARINGS The Service-Proved 
STRUCTURAL PARTS Molded Paper Tubular 
CAST BRONZE BUSHINGS 
AND BEARINGS | Introduced by Sangamo in 1946 as the first 
MADE TO CLOSE TOLERANCES | tubular paper capacitor to be molded in a 





| thermo-setting plastic, the Type 30 is thor- 
| oughly service-proved! 

| Used extensively by manufacturers — pre- 
NEED ALOT OF POWER ins = 


ferred by service men—the Type 30 offers 


IN SMALL these proven advantages... Especially de- 
SPACE? | signed flexible leads that resist breakage and 

, | can’t pull out! ... No wax to run when heat 

ae ee is applied . . . Element is not distorted in fabri- 
aircraft company cation (less heat and pressure is used in mold- 

It delivers 480 V.A. ina ing the thermo-setting plastic case) — this 


% hour duty cycle with 
temperature rise 
Try these stable, rugged, long-lived paper 
ab 1 > > 
UNDER 40° C.! tubulars — you'll like them! 


means greater dependability — no “‘hot spots.” 





Meets Pro Jan-T-27 Grade 1, 


. 491 
Class A specs — 


. Let Peerless figure on YOUR Write for Sangamo Capacitor Catalogs: 
transformer requirements 

SPEC Pp 5 E R LE S S Button Catalog No. 830 Paper Catalog No. 832 

3657 | i log No. 825 
ELECTRICAL Mica Catalog No. 831 Electrolytic Catalog No 


PRODUCTS 


SPECIFICATIONS: =. 0: anaes EOS Bs ie 
Dimensions: ee ss SF 


4%” high, width 4-3/16”, depth 214” 
Volume: 44.7 cubic inches 
Weight: 51/4 Ibs. 

3 phase primary, 3 phase secondary 





1161 N. Vine Street 
Y-A connection Hollywood 38, Cal. 


700 volt test 161 Sixth Avenue ELECTRIC COMPANY 
New York 13, N. Y. 


FRAZAR & HANSEN LTD. 
301 Clay Street 
San Francisco 11, Cal. 
Exclusive Export Agent 


Frequency: 400-800 cycles 
Primary voltage—208, secondary 25 





In Canada: Sangamo Company Limite? ‘easide, Ontario 


SEPTEMBER 1949 231 




































































SSR eS 


eee uw 1G: 


UNDER ALL 
CONDITIONS! 


More and more 
manufacturers are 
specifying “Lec- 
tron’’, the only 
rectifier using mag- 
nesium plates. Lab- 
oratory and field 
tests have proved 
their superiority. 


*% Operational Tem- 
peratures from 40 
degrees F. to 284 
degrees F. 

%& More Rugged Me- 


chanically and Elec- 
trically. 


% Not Affected by 
Atmospheric Con- 
ditions. 


3 





Magnes1um—Copper Sulphide 


RECTIFIERS 


Light Weight for Heavy Duty Use 


ca 


For Direct Current 
up to 60 Volts. 
Heavy Duty (50 to 
50,000 AMPS and 
up). 

Instant Operation. 
Faster Cooling 
Magnesium Radia- 
tor Plates. 


++ + & 


20) 


SPOT 
WELDING 


OX 
~ 


= 
—— 
4 
LAB POWER 
SUPPLIES 


ELECTROPLATING 























AUTOMOTIVE AND 

















AIRCRAFT GENERATORS 
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COMPLETE ENGINEERING ASSISTANCE 
WRITE FOR LITERATURE 


en 


r ’ 5 r 
| pa el i F IND 


, Mallery & Co., Inc., P. B., 





MOTORS 





Under 1/20 Hp. 
1/20 to % Hp. 


Subfractional, 





Fractional, 
to 7% Hp. 
Over 7% Hp. 


Integral, 1 
Integral, 


Gearmotors 






Generators 


Low Voltages (Under 110) 


Alliance Mfg. Co., —,, - (BY) 
Allis-Chalmers Mfg. Co. 7A 8. 70, 
Milwaukee 1, Wis. ‘(KLaNOU QRTUVW) 
Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 
Barber-Colman Co., Rockford, Ill. (BCE- 

¥%) 
Bodine Electric Co., 2256 W. Ohio, Chi- 
eago 12, Ill. (BCDEFGHIJQRYZ) 
Bristol Motor Co., Forestville, Conn. (A) 
Burke Electric Co., 899 W. 12th, Erie, 
Pa. (FGHKLMNOTUVW) 
Cees Mfg. Co., Inc., Dover, N. H. 
(B) 


Cramer Co., R. W., Centerbrook, Conn. 
Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere 
3, N. J. (KLMNOPYZ) 

Delco Appliance Div., General Motors 
ee 379 Lyell Ave., Rochester 1, 


Delco Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 
Electrical Mfg. Co., Lake at Fourth, Ra- 


cine, Wis. (BCDFGHUV) 
— Auto-Lite Co., Toledo 1, Ohio 
) 


Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 
171 South S8&t., 


Electric Specialty Co., 
Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Electro-Dynamic Div. of the Electric 
Boat Co., Bayonne,N. J. (KLNOV) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘“‘Doerr’’ (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, IIl. 
(FIKLNOQR) 

Fasco Industries, Inc., 250 Davis, Roch- 
ester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Section E669-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(BC DEFGHJKLMNOPQRSTU VWYZ&) 

General Industries Co., Dept. W, Olive & 


Taylor, Elyria, Ohio (BQYZ) 

~— Mfg. Co., Inc., Baraboo, Wis. 
(BE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A, W., Waterbury 32, Conn. 
(CXZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 


Hertner Electric Co., 12690 Elmwood Ave., 


N. W., Cleveland 11, Ohio. 
(KLNOUVZ) 
Holtzer-Cabot, Inc., Boston 19, Mass. 


Miniature Timing Motors, Geared 


















mi) o 


[=] =] -[<[-f-1>] 
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eet eee 














@ 


: or 

Ioover 0., Kingston-Conley Dp 

Brook Ase. Pioteseld, N. J. (FEY “ 

clectric otors, H Mich. 

(FKNQ) as 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRS) 

Master Electric Co., Dayton 1, Ohio 

me tee tee ne 
c an g. Co., Lindeke Bi ' 
Paul 1, Minn. dg., Be. 

Motoresearch Co., z)” Junction Ave, 


Racine, Wis. (BQ@Y 


Ohio Gear Co., 1358 e. 179, 
10, Ohio as 
Packard Electric Div., General Motors 


Corp., Warren, Ohio (FG) 

Peerless Electric Co., 
(FGCKLN) 

Rae Motor Corporation, P. 
Racine, Wis. 

Redmond Co., 
(BCFGZ) 

Reliance Electric & Engineerin 
Ivanhoe Rd., Cleveland 10, Sue a 
(KLNOQRZ) 

Robbins & Myers, Inc., Motor Div., Dept, 
C-89, Springfield 99, Ohio, 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 sypstin Ave., Re- 
cine, Wis. (BCDFGHZ 
Russell Electric Co., 4501 
Blvd., Chicago 9, Ill. (BCFGYZ) 
Scruggs Co., Loyd, 1022-32 N. Sixth, 8. 


Warren, Ohio 


0. Bo; 
(BCDFGHYZ&) 7 


Inc., Owosso, Mich, 


8S. Western 


Louis 1, Mo, (B) 
Signal Electric Mfg. Co., Dept. B-9, 
Menominee, Mich. (BCDFGHZ) 
Signal Mfg. Co., 69 Bennett, Lym, 
Mass. (BC) 
Sig-Trans, Inc., Haverhill Rd., Ames- 
bury, Mass. (W) 
Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 
Telechron, Inc., Motor Advisory Service, 
30 Union St., Ashland, Mass, (A) 
Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


Woods Machine Co., S. A. 27 Damrell, 
Boston 27, Mass. (KLNO) 


ST 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Cenn. 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 
Indianapolis 
6, Ind. 


Phosphor Brenze Corp., Dept. A. 2200 
Washington Ave., Philadeiphia 46, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17 N. Y. 

Scevill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymeur, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronics Dept., 
Thompson Ra., Syracuse, N. Y. 

Radio Corporation of America, Commercial 
Engineering Section 41HY, Harrison, 


N. J. 
Vickers Electric Div., Vickers, Inc., 1915 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Til. 

Westinghouse aerate Corp., P. O. Ror 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


PIEZOELECTRIC UNITS. 
Units, Quartz. 


See Crystal 
PILES, CARBON RHEOSTAT. See Car- 

bon & Graphite. 
PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER AND 
Fasteners. 


LOCK. See 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 
American Insulator Corp., New Freedom, 


Pa 
Anchor Plastics Co., Inc., 588-541 Canal 
St., New York 13, ¥. 


Auburn Button Works, 460 McMaster, 
Auburn, 
Barber-Colman Co., Rockford, Il. 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Dickten & Masch Mfg. Co., "900 B. Vienna 
Ave., Milwaukee 12, Wis. 

Electric Auto-Lite Co., Bay Mfg. Div.. 
Bay City, Mich. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 
General Electric Co., Chemical Dept. 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 
General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O. 

General Molded Products, Inc., 1365 Lee 
St., Des Plaines, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 
a Kasch, Inc. 1419 8. Broadway, 

a 


yton 1, O. 

Mack Molding Ce., Dept. B, 100 Main, 
Wayne, N. J. 

Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Til. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. 

Phalo Plastics Corp., 25 Foster, Worees- 


ter 8, Mass. 
Richardson Co., Melrose Park, Ill. 
Rogan Brothers, 2500 W. Irving Pk. 
Blvd., Chicago 18, IIl. 


Synthane Corp., 2 River Road, Oaks, Pa. 





PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. 

Barber-Colman Co., Rockford, m, 

Chicago Molded Products Comp. 1 024 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 


13, Delaware. 
Electric Auto-Lite Co., Bay Mfg. Div. 
Chemical Dept. 


Bay City, Mich. 
General Electric Co., 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 


ELECTRICAL MANUFACTURING 


RHEOSTAT. 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors, 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 





ab da ro New 


DI-ACRO 
ROD aL 





The Ae Rod Parter further in 

lications of ‘ “‘DIE-LESS 
DUPLICATE G” as a cost-cutting, 
time-saving production technique so 
well established by DI-ACRO Preci- 
sion Benders, Brakes and Shears. 




















| Do you require precision ?—DI-ACRO “PARTS OFF” MANY 
This rheostat is also available in a knee control | Rod Parter holds ‘ot to MATERIALS 
| .001° on duplica cuts. ends are 
model. Extension cords with |plugs and connec- | Sennen, ool Geueeaene te — cold 
tors are made to customer’s s ecifications. | me yor want speedbictea Ss tai: 4Gnee — 
Investigate today |the Ipossi ility of incor Pporat- | exceeds output of other methods with Chrome Molybdenum 
ing into your plans this eee low price rheostat. equal accuracy, on rods and bars up to Brass 
5g". Torrington Roller bearings in- Aluminum Bi-metals 
corporated in an exclusive multiple ny types of plastics 
Rubber Wood 


| 
| 
| leverage arrangement provide remark- 
| able ease of operation. 

| 


eae 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHE OSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES | 


woops 
Shell-Type Shaftless Motors 


3 and 2 phase 


GET ‘'DIE-LESS DUPLICATING’’ CATALOG! 
Shows parts ee without die expense by DI-ACRO 
Benders, Brakes, Shears, Rod Parters, Notchers, Punches, 
Pronounced "'DIE-ACK-RO” 


ES Tea 








for direct application 
to machine spindles 


Complete information 
sent upon request 





in > Type S Shell Motor 
F he e full-tape-insulated 
wry S.A.WOODS MACHINE COMPANY 
=< Motor Division 
TaE_w_LH iid FOSTON, MASS. U.S. A Sennen 


BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 45 YEARS 


FER 


ont ®ANIg 


from reel to terminated lead 
REDUCES YOUR COSTS! 


Terminated Wires and Complete Wiring Harnesses 


Mercury Engineering Qrporation 


339 E. Cottage Pl., York, Pa. 





® 
MAKES SOLDER FLOW 
QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


Underwriters’ Laberatories 


NORTH EAST, PENNSYLVANIA 
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with 


Here is an opportunity to improve your product and— 
at the same time—cut costs. Valuable guides for the most 
economical use of age-hardening beryllium-copper, based 
on years of research and practical experience, are yours 
for the asking. Write TODAY for any or all of the follow- 
ing reprints. 


Economies Result When 
Parts Are Designed for 
Beryllium-Copper 

Case histories of successful de- 
signs where specific properties of 


beryllium-copper were used for 
best performance at lowest cost. 


_-_—|- = — — = ee ee 


Beryllium-Copper as a 
Spring Material 

Technical data covering elastic 
strength, resistance to corrosion 
and fatigue, conductivity and other 
properties which make beryllium- 


copper ideally suited for spring 
design. 


Production of Metal 
Diaphragms 

Helpful 
copper diaphragm design together 


facts about beryllium- 


with recommended tooling, heat- 








treating and testing procedures. 


























How to Machine 
Beryllium-Copper 




















An up-to-date report summarizing 








current machining practice includ- 














ing proper tools, feeds, speeds and 
cutting fluids. 












































How to Heat Treat 
Beryllium-Copper 




















Suggested techniques for low-cost 
heat-treating to meet specific prop- 
erty requirements without expen- 
sive equipment. 

















In addition to the above literature, 
we have other data available. Or 
if you have a design problem, 
send us full information with a 
drawing or sample of the part. 












































Fie BERYLLIUM CORPORATION 








HOW to SAVE DOLLARS 


BERYLLIUM-COPPER 














Dept. 6, Reading 5, Pa. 
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oe Industries, Ine., Dept. W, Elyria, 
Kurz-Kasch, 1419 S. Broadway, 

Dayton 1, 0. 
Schenectady 1, N. Y. 


Mica Insulator Co., 
Richardson Co., Melrose Park, Ill. 
2500 Irving Park Blvd., 


Inc., 


Rogan Brothers, 
Chicago 18, Il. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS, LAMINATED 


(Sheets, 
Rods & Tubes) 


Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dent. 20, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp., Dept. 5-I, 180 Madison 
Ave., New York 16, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Ine., 139 


Walck Road, North Tonawanda, N. Y. 


Eastman Kodak Co., Rochester 4, N. Y 
General Electric Co., Chemical Dept., 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 
Mica Insulator Co., Schenectady 1, N. Y. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
Richardson Co., 
Synthane Corp., 


Melrose Park, IIl. 
2 River Road, Oaks, Pa. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Woodall Industries, Inc., 7567 McNichols 


Rd., Detroit 5, Mich. 


PLASTICS, MOLDING MATERIALS 


Cellulose- Acetate (A) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Fhenol-Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluoroethylene (P) 
Allyl Resin (Q) 
Cellulose, Nitrate (R) 
Silicone Resins (8) 
Alkyd Molding Compound (T) 


American Cyanamid Co., 


Plastics Dept., 
35 Kockefeller 


Plaza, New York 20, 
N. Y¥. (CJQ) 


Bakelite Corp., Unit of Union Carbid. 
& Carbon Corp., Dept. 20, 30 E. 42nd, 


New York 17, N. Y¥. (EFJM) 
Celanese Corp., Dept. 5-I, 180 Madison 
Ave., New York 16, N. ¥ 


Zz 

Dow Corning Corp., Midiand, Mich. 

du Pont de Nemours & Co., Inc., E. 
Plastics, Wilmington 98, Del. 
(ADGHKLPR) 

Durez Plastics & Chemicals, Inc 139 
Walck Road, North Tonawanda, N. 
(E) (Casting Resins) 

General Electric Co., Dept., 
(8-9) 1 Plastics Ave., Mass. 

Goodrich Chemical Co., B. F., 
Rose Bldg., ‘ 'evetsr 

Koppers Co., Chemical Division 
Koppers Bidg., Pittsburgh ly. I’a 

Monsanto Chemical Co.. Plastics 
Dept. EMP21, Springfield 2, Mass. 

Plaskon Div., Libbey-Owens-Ford Glass 
ay 2137 Sylvan Ave., Toledo 6, O 


CJT) 
Richardson Co., Melrose Park, Ill. 


(8s) 


Chemical 
Pittsfield, 
Dept. J-9, 
EM-9, 
(Al 
Div., 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


a Oe, 8. 

Baker & Co., Inc., 113 Astor, Newark 
Brainin Co., C. S8., 233 Spring, New 
York 13, N.Y. 

General Plate Div., Metals and Controls 
Corp., 409 Forest, Attleboro, Mass. 
ao « Harman, 82 Fulton, New York 

‘, IN. . 
Makepeace, D. E., Co., Attleboro, Mass 
PLIERS 


Klein & Sons, Mathias, 3200 Belmon' 


Ave., Chicago 18, Ill. 


PLUGS AND RECEPTACLES 


Arrow-Hart & MHegeman Electric Co 
Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Burer 
Chicago 44, Ill. 

Cannon Electric Development Co., Dept 
H-119, 3209 Humboldt St., Los Angeler 


31, Calif. 
Inc., 15 Park Row 


Cornish Wire Co. 
New York, N. z 
Section W11-1122 
Bridge 


General Electric Co., 
Construction Materials Dept., 
port 2, Conn. 

Howard B. Jones Div., Cinch Mfg. Corp 
1026 Homan Ave., Chicago 24, Ill. 
Mines Equipment Co., 4223 Clayton Ave. 

St. Louis 10, 
Morse Co., Frank W., Boston 35, Masr 
National Electric Products Corp., 131! 
oo of Commerce Bidg., Pittsburg 
P. 
Packard Electric Div., Motors 
Corp., Warren, 


General 


Russell & Stoll Co., 125 Barclay, New 
York 7, N.Y. 
Woodside 


Slater Electric & Mfg. Co., 
a A 


U. 8. Rubber Co., i? Avenue of 
Americas, New York 20, N. Y. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 


525 Central 











































Wrought Washer Mfg. Co, 


Milwaukee 7, Wis. +» 2200 8, Bay, 


PNEUMATIC TOOLS ana E 


Keller Tool Co., QUIPMENT 


Grand Haven, 


Mich, 
PORCELAIN. See Ceramics, 
POSTS, BINDING 
wlWaterbury 30, Caper O° Devt. Ea, 


Superior Electric Co., 


Bristol, Conn. 8069 Meadow St., 


POTENTIOMETERS. See Rheostats 


POTS and LADLES, MELTING 


Electro Engineering Co., Ine 
erty St., New Y ork, N. aa oo —_— 
General E lectric Ge., 


Section E66. 6) 
Schenectady ie 
565 N. Chestnut 


Danvers 2, Mass, 


Apparatus Dept., 
Sta-Warm Electric Co., 
Ravenna, O. 
Vulcan Electric Co., 


POWDERED METAL PRODUCTS 


(See also Bearings a 
Contacts) _ 


Bound Brook 


Oil- 7 
enum Brook, N. 7 
son Electric ce: 8 
; Ave. Pittsburen oi + Frankstowr 
ohnson ronze Co. 
ctl = 570 Mill, New 
me 7 * Co., inc., P. R., Indianapolis 
oraine to venga - 
a Dayton ivision, General Mo- 
ationa Molded” 2 
Marys, Pe’ roducts, Inc., st 
Stackpole Carbon Co., St. 
(Iron Cores) Marv, Pe 
POWDERS, METAL 
New Jersey Zine Co., 160 Front, N 
York 7, N. Y. (Brass, B om 
and Zinc) a eee 


POWER SUPPLY UNITS, RECTIFIER 


American Television & R: 

. Paul 1, Minn. a oo. 
ederal Telephone and Radio C 
Passiac Ave., E. Newark, N. _ sa 


General Electric Co., Electronics Park 
ee N. ° : 
allory & Co., Inc., P. R., 
gee! Indianapolis 
PREFINISHED METALS. See Steel, 


Commercial Grades and Forms. 


PRESSED WOOD PARTS 


Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5, Mich. (Fabricators of 
Masonite Presdwood) 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 5996 Tabor 


Rd., Philadelphia 20, Pa. 
PRESSES, MOLDING. See Molding Ma- 
chines. Plastic. 


PULLEYS, V-TYPE. See Drives, V- 


Belt, 
PUMPS 
Allis-Chalmers Mfg. Co., 937A 8S. 170, 
Milwaukee, Wis. 
Robbins & Myers, Inc., Motor Div., 
Dept. C-89. Springfield 99, Ohio. 


Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 8S, Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co., 54 Edwards, 


Madison, O. 
General Electric Co., Section E668- % 
Schenectady 5, N. 


Apparatus Dept., 
Micro Switch Div., First National Gon, 


Freeport, Ill. 

National ae Co., 176 E, 131st, Cleve- 
land 8, 

Square D Co. 4041 N. Richards, Mil- 
waukee 12, Wis. 

Superior Electric Co., 8069 Meadow 8t., 
Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


POTENTIOMETERS 
Water- 


PYROMETERS, 


Bristol Company, 153 Bristol Rd., 
bury 91, Conn. - 
Lewis Engineering Co., Naugatuck, Conn. 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 359 Water, Cuba, 


N. Y. 
Allis- ee or. Co., 937A 8. 70, 
Milwaukee 8. 
Cambridge hermionic Corp., 453 Concord 
“hea. Cambridge 38, Mass. (Copper 
Oxide) 
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SOL-REX 


REG. U. S. PAT. OFF. 


for all purposes 


ae 
‘\ We invite your attention to our type 327 


lamp illustrated at the extreme left. Designed par- 
ticularly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent 
lamps which must meet particular requirements of 
performance, life or operating conditions has been 
our specialty for the past 37 years. 


If you have a lamp problem, write or tele- 
phone us. We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 







GET DEPENDABLE 


POWER 


FROM ZUZRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 

Write for complete information and prices. 


58 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


FROM 1/20 
to 2 H.P. 






Standard or De- 
signed to Your 35 en 
Specifications Si 





Miniature Incandescent Lamps a) 
















NWL 


CUSTOM BUILT 
TRANSFORMERS 
+ Y 


Approved by a Si 
Electrical and 
Mechanical 

Manufacturers 


For Over 
25 Years 






Over a quarter 
century experience 
in the manufacture 
of specials at cost 
that compares fa- 
vorably with stan- 
dard types. Built- 
in quality proved by 
years of actual use. 





A NWL built | trans- 
former is your assur- 
ance of long, trouble- 
free service. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers for industrial, 
electronics, research, 
and laboratory use from 
10 VA to 300KVA. 


Why not take advan- 
tage of NWL experi- 
ence? All inquiries are 
handled promptly wheth- 
er your needs are stand- 
ard or special. 


NOTAELFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE TRENTON 3, N. J 
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TO Amp. 250 V. 
15 Amp. 125 V. 


New 12-page catalog fully describes all types, 
dimensional drawings, ordering information, etc. 
Ask for catalog £149-12 


Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 


RUSSELL & STOLL COMPANY. INE. 





Electronic Rectifiers, Inc., 2102 Spann 


Ave., Indianapolis 3, Ind. (Magnesium- 
Copper Sulphide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio_ Corp., 
Dept. E-316, 900 Passaic Ave., E. New- 

ark, N. J. (Selenium) 

General Electric Co., Section ae. 67, 
a paratus Dept., Schenectady 5, N. Y. 

opper Oxide, Selenium) 

Malions Co., Ine., , Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Dept. MS-18, 
84 N. Ninth, Brooklyn 11, N. Y. 
(Selenium) 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., P. O. Box 
= Pittsburgh 30, Pa. (Copper Ox- 
je) 


RECTIFIERS, MERCURY ARC 
Allis-Chalmers Mfg. Co., 937A 8. 70, 


Milwaukee 1, Wis. 
General Electric Co., Section E668- %, 


Apparatus Dept., Schenectady 5, 


Radio Corporation of America, Commer- 
cial Engineering, Section 41HY, Har- 
rison, N. J. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 

Acme ee Corp., 359 Water, Cuba, 
ae # 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Burlington Instrument Co., Dept. D-69, 
Burlington, Iowa. 

General Electric Co., Section ee 
Apparatus Dept., Schenectady 5 Y. 

Gramer Co., 2734 N. Pulaski Rd., Mont: 
cago 39, Ill. 


R-B-M Division, —_ Wire Corp., Dept. 
L-9, Logansport, Ind. 
Superior Electric Co., 8069 Meadow S8t., 


Bristol, Conn. 
Union Electric Prods. Co., 24 Edison Pl., 
Newark 2, J. 
Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 
P. O. Box 


Westinghouse Elec. Corp., 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michi- 
gan Ave., Elkhart, Ind. (Mercury) 

advance Electric & Relay a 1260 W. 
2nd, Los Angeles 26, Calif 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, . : 

American Gas Accumulator Co., 1027 


Newark Ave., Elizabeth 3, N. J. 
Amperite Co., 561 Broadway, New York 
in, N Y. (Delay, Thermostatic Metal 


& Hegeman Electric Co., 108 
Hawthorne, Hartford 1, Conn. 


Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 
Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 

Automatic Electric Sales Co., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic ae Co., 391 Lakeside Ave., 
Orange, N. 


Barber-Colman _ Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill (Mercury & 
Micro-adjustment ) 

Cramer Co., R. W., Centerbrook, Conn. 

Davis & Co., Dean W., 1006 First, 


Kentland, Ind. 

Durakool, Ine., 1010 N. Main, Dept. OO, 
Elkhart, a. ne: 
Edison, ne., Instrument 
s 295 Lakeside Ave., W. Orange, 
Electric pute te Co., Telede 1, Ohio. 
Electro-Therm, 8024 Georgia Ave., 

Silver Spring, a 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
General Electric Co., section E668-67. 
Apparatus Dept., Schenectady 5, N. Y 
Guardian Electric, 1627-K, W. Walnut 
Chicago 12, Ill. 
Haydon Co., A. W., Waterbury 82, Conn. 
—_ i Co., 5915 anon Blvd... 
ni 


les 3, Calif. 
—. =P.» 4227 W. Belmont Ave.. 
ca 


Til. 

Phillips. Conirel Corp. ., 84 W. Jefferson 
St., Joliet, Ill. 

RBM Division, Essex Wire Corp., Dept. 
L-9, Logansport, Ind. 

Sigma Instruments, Inc., 60 Ceylon, Bos- 
ton 21, Mass. 

Signal poareoeng 2 & ia, Co., 154 W 


14th St., New > 
4041 N. Richards, Mi)- 


Square D Co., 
waukee 2, Wis. 

Struthers-Dunn, Inec., 150 N. 18th, Phila- 
delphia 7, Pa (Mercury) 

Ward Leonard Electric Co., 84 South St., 
Mount Vernon, N. Y. 

Westinghouse se Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical es ., 617 
Frelinghuysen Ave., Newark N. J 

Zenith | Co., 152 W. Walton. Chi- 
cago, a 


REMOTE CONTROLS. See Push But- 
- ees Relays and Contactors: 


RESINS, INSULATING. 
Compounds & heuee a Varnishes, 
RESISTANCE ALLOYS 


Driver Co., Wilbur. B., 
Ave., Newark 4,N. J = Riverside 


Driver-Harris Co., Harrison, 
Hoskins Mfg. Co., Detroit ads, 


RESISTANCE HEATING UNITS. ay 


Heating Elements & Uni 
RESISTANCE LINE CORDS 
General Electric Co., Secti 

Construction Materials Dept. wie 


port 2, Conn. 
Lewis Engineering Co., 


Ww 
gatuck, Conn, ire Div., Naw- 


RESISTANCE WIRE. See Wire Re 
sistance. 7 
RESISTORS, INSTRUMENT 
RADIO as 


Allen-Bradley o.. 1316 8. Second 
waukee 4, W Mil. 
Amperite Co., 501 Broadway, New York 


12, N. (Bulb Type) 
Clarostat Mfg. Co., Inc., Dover, N. H. 
Hardwick, Hindle, Inc., * Newark 5, N. J 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa, E 
ae * ae Inc., P. E., Indianapo- 
s 6, 
Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, 1, 


ul 
Radio Corp. of America, 
gineering Section 41HY, Harrison, N.J, 
Resistors, Inc., 


5234 W. 26th St., . 
cago 50, Ill. ou 


Sprague Electric Co., North Adams, Mass, 

Square D Co., 4041 N. Richards, Mil. 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa, 


Commercial Ea- 


Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 
Weston Electrical Instrument 617 


Frelinghuysen Ave., Newark 5, , 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 

Euclid Electric & Mfg. Co., 54 Edwards 
St., Madison, Ohio. 


General Electric Co,, Section Hey 
Apparatus post. . Schenectady 5 i 
Hardwick, Hindle, Inc., Newark % N P | 


Hartford Element Co., Windsor St., oe 
Conn. 
Resistance 


ford 5, 

International Co., 409 N, 
Broad, Philadelphia 8, Pa. 

——— Ss Co., Inc., P. R., Indianapo- 
& 6, 

Ohio ean Co., 12508 Berea Rd., Cleve- 


land, 11, Ohi 
4805 Flournoy, Chi- 


Ohmite Mfg. “Co., 
eago 44, Ill, 

Resistors, Inc., 5234 W. 26th 8t., Chi- 
cago 50, Ill. 

-* Rheostat Co.. 8 Foxhurst Rd., Bald- 
win 

Sprague Electric Co., North Adams, Mass, 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 


SRSSATATS, INSTRUMENTS and 


aa ‘aradler, Co, 1316 8. Second, Mil- 


waukee 4, 


Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb _ Type) 
Clarostat Mfg. Co., Inc., ne, N. 


= Mfg. Co., Lake & 4th, oe 


Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Ce., 409 | N. 
Broad, Philadelphia 8, Pa. 


Munoz & oe Inc., P. R., Indianapo- 

8 Ind. 

Ohmite’ Mfg. Co., 4805 Flournoy, Chi- 
cago 44, Ill. 

Rex Rheostat Co., 8 Foxhurst Rd., Bald- 
win, N. 

Ward’ Leonard Electric Co., 34 South, 


Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Eacine, Wis. (Foot & Knee 


Control) 
Electric Co. Section Pa @ 67, 


General 
Apparatus Dept., Schenectady 5, N. ¥. 


Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Ce., 409 N. 
Broad, Philadelphia 9, Pa. 

National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Ill, 
Ohmite ~~, _— 4805 Flournoy, Chi- 

cago 44, 
ae, Rostat ‘te.., 8 Foxhurst Rd, Bald- 
win 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 409 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace, D. E., Co., Patt Mass. 

Wesche Electric Co., B. 1626-22 Vine, 
Cincinnati 10, Ohio 

Wilson Co. > ae ‘tos Chestnut, New- 
ark 5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
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—_ Sig 
Ss SS 
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right away. Our engineers 

have been in the fractional 

horsepower electric motor 

business since its infancy and 

will recommend and build the 

makes selling against compe- right motor for you... at 

tition difficult in today’s a competitive price. 

buyers’ market)? emmsanitilile 

If you’re in doubt, call Ruetz 
Ruetz quality fractional horse 
power motors are used in 
small appliances, automatic 
vendors, dental engines. Avail- 


able with flexible shaft ae 
Write, call or wire . . 


RUETZ MANUFACTURING COMPANY 


1600 JUNCTION AVENUE 4 RACINE, WISCONSIN 


Does the product you manu- 
facture have exactly the right 
power unit . . . not too much 
(which adds needless ex- 
pense) nor too little (which 





BE SURE TO GET 


YOUR 
80-PAGE 
MANUAL 


The most complete manual on electrical connectors and acces- 
sories. Color photographs, charts, data, technical, engineering 
and other valuable information. 


WRITE ON YOUR LETTERHEAD TODAY FOR COPY 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


CINCINNATI 27, OHIO 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Ine. 
70-82 Baker Street 
Providence, Rhode Island 
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100 Amn. Contector Iluctrated 


Stam ped-steel, welded construction 
assures extra strength. 


Light-weight, fast-moving parts pro- 
vide quick operation. No die-cast parts 


Self-lubricating, porous-bronze 
bearings. 


Extra-wide, heavy-duty contacts (%”). 


Compact design.. 
mounting space, 


. lessens required 


Lift-off arc shields for quick contact 
inspection. 


Standard electrical interlock has n.o. 
and n.c. contacts - electrically separate 


Stainless-steel springs on both main 
and auxiliary contacts. 


Arc-centering design... assures 


longer arc-shield life. 


Unusually high rupturing capacity. 
Highly efficient blow-out system. 





Hi 


ANANASANNNE 


Make these ten, top-priority features the guideposts in select- 
ing A-C Contactors. You'll find Euclid Electric Contactors 
thrive on comparison because only Euclid offers all ten. Plus 
sound design, plus precision workmanship, plus 27 years of 
experience that make E.E. the leader in motor-control 
apparatus. 
Ask your E.E. Representative for more 
information, or write: 


EAE The Euclid Electric & Mfg. ‘Co 


MADISON, OHIO 
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Cuyahoga Spring Co., 10270 Berea Rd., 


Eaton Mfg. Co., Reliance Div., Massillon, 


. Long Island City 1, 


50 Years Or Procress 


RIVET SETTING MACHINES 


Chicago Rivet & 
Jackson Blvd., s 
Milford Rivet & Machine Co., 
871 Bridgeport Ave., 


Machine o, 9 


Milford, Conn. 
See Fasteners. 


ROLLER BEARINGS. See Bearings, 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber 
New York 13, N. Y. 


= Pittsfield, Mass. 


1230 Avenue 
New York 20, N. Y. 


Lord Mfg. Co., > 
United States Rubber Co., 
of the Americas, 


SAWS, COMMUTATOR. 
tator Saws and Slotters. 


SCREW DRIVERS, 


SCREW-DRIVING MACHINES 
Power Screwdriver Co., 
Fort, Detroit 16, Mich. 

Grand Haven, 





SCREW MACHINE a 


Screw Products 
New York 13, 


Waterville 48, Conn. 


1495 Thomaston 


In Ceramic MaNuFACctuRE 


Throughout half a century, STAR has 
maintained its position as a leader in the 
STAR engineers and tech- 
nicians are constantly seeking more eco- 
nomical and improved methods of manufac- 
ture which has resulted in one of the most 
flexible production schedules in the country. This schedule may 
be adjusted to your needs when you order any quantity, finish, 
or shape of Low Voltage Porcelain to meet rigid specifications 
of physical or dielectric strength or characteristic. 

In addition to specific requirements, 
readily available are listed below. 


oe, 
Milford Rivet 
National Acme Co., 176 E. 131st, Cleve- 


ceramic field. 





See Fasteners. 


SEALING COMPOUNDS. See Cements, 
ae & Sealing; Waxes and Com- 


SEALS and TERMINALS, 
METIC. 


Stupakoff Ceramic Mfg. Co., 


OIL and GREASE 


insulations Chicago Rawhide Mfg. Co., 


Send us your blueprints 1536 Carroll 


Garlock Packing Co., 
Gits Bros. Mfg. Co., 


THERMOLAIN 4. VITROLAIN 


A heat-resistant refrac- 
tory insulation. 
Withstands thermal 


SELENIUM RECTIFIERS. 
Dry Metallic. 


ELECTRICAL. 


ous, moisture proof. 
dielectric strength. 


SIGNAL DEVICES 
Signal Engineering & Mfg. Co., 
14, Ze 


INSULATION 


Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


NU BLAC 
Will not soil 
bly or use. Excellent for 
wiring devices or novel- 


LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


COMMERCIAL 


SIGNAL LIGHT ASSEMBLIES. 
Pilots and Indicator. 


SILVER and SILVER ALLOYS. 


also Contacts and Contact 


see Brazing Alloys. 


Newark 5, N. J. 
Brainin Ga, 


—— Biesinraten Corp., North Chi- 


Most economical for use 
in most applications. 


7. HUMIDOLAIN 


A highly porous porce- 
in, suitable for many 
applications i idi 


Metals and Controlr 


Bandy om ‘82 Fulton, ew York 


Write Us Your Requirements 





SLEEVE BEARINGS. See Bearings an¢ 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 
Chicago 6, Ill. 
Johns- _Megritle Corp., E. 


Mitchel-Rand Insulation Co., 
New York 7, N. Y. 


SATURATED. See Tubin; 
Braided Fabric. 


SLIDE RULES, CALCULATING 


Keuffel & Esser Co., Hoboken, N. J 


INSULATION. 


PORCELAIN ‘| 
TRENTON 9, N. 


Braided Fabric. 


. See Commutator 
Saws and Slotters. 


SOCKETS and ADAPTERS, 
Plugs and Receptacles. 





SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 


Arrow-Hart & Hegeman Electric 
- Light. Co. —— Conn, Ce, 
Dia ght 0. Br 
York 3, N. oadway, New 
Drake Mfg. Co, Dept. M, 174 W 
Hubbard, Chicago 22, Th. _ (Pilot 
— a. Co., , Section Wil. “1129, 
Sonstruction aterials Dept,, 
port 2, ‘Os onn. . Bridge: 
Kirkland 0, H. R., 810 K Morri 
town, i. J. e ing, rt 
McGill fg. Co., Inec., Valpar 
Mines Equipment Co., 4323 a Ing 
Ave., St. Louis 10, 
Morse Co., Frank W., Boston, Mass, 


SOCKETS, FLUORESCENT, 
rescent Lamp Auxiliaries, See Flue 


SOCKET onnew KEYS and 
WRENCHE 


Allen Mfg. 9 Hartford 2, Conn, 
Bristol Co., The, Waterbury 91, Conr 
Standard Pressed Steel Co., Box 504 
Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete) 


Burnley Battery & Mfg. Co., North East, 
P 


a. 

Chase Brass & Copper Co., Dept. 
Waterbury 20. Conn. pt. EM 19, 

du Pont de Nemours, Inc., E. 1, wi. 
mington 98, Del. 

Wodersies eek Div., American Smelt- 
ing & efining Co., 120 Br 
New York 5, N. Y. wes 

General Electric Co., Chemical Dept. 
(8-9) 1 Plastics Ave., Pittsfield, Mass, 

iaty & fmm. 82 Fulton, New York 


‘, a*s . 

Kester Solder Co., 4209 Wrigh 
Ave., Chicago 39, Ill. — 

McGill Mfg. Co., Inc., Elec, Div., 250 
N. Campbell, Valparaiso, Ind, 

Ohio Carbon Co., 12508 Berea Ra 
Cleveland 11, O. ; 

Sens Specialties, Dept. D, Summit, 


Westinghouse Elec. Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


SOLDERING IRONS 


General Electric Co.. Section 5668-67 
Apparatus Dept., Schenectady 5, N.Y 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, IIl. 

Stanley Tools. New Britain, Conn. 

Weller Mfg. Co., Easton, Pa. 

Vulean Electric Co., Danvers 2, Mass 


SOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, 1, 

Seaperins Specialties, Dept. D, Summit, 


iN. 


SOLENOIDS 


Automatic Electric Sales Corp., 1033 
W. Van Buren, Chicago 7, Il. 
Cannon Electric Development Co., Dept. 
H-118, 3209 Humboldt, Los Angeles 31, 

Cal. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio, 

General Electric Co., Section 1668-67 
Apnaratus Dept., Schenectady 5, N. ¥ 

Guardian Electric, 1627-K, W. Walnut 
St., Chicago 12, Ill 

Leland, G. H., Inc., 111 Webster, 
Dayton 2, O. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, O. 

Phillips Control Corp., 84 W. Jefferson 
St., Joliet, > 

R-B-M Div., Essex Wire, Dept. L-4, 
Logansport, Ind. 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Il. 

Struthers-Dunn. Inc., 150 N. 138th, Phila- 
delphia 7, Pa. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


SPEED INDICATORS. See Tacho- 
meters. 


SPEED REDUCERS 
For Motorized Units, See Motors. 
Allis-Chalmers Mfg. Co., 937A 8. 1, 
Milwaukee 1, Wis. 
Ohio Gear Co., 1358 E. 179, Cleve 
land 10, O. 


SPOOLS, WIRE 


The Cleveland Welding Co. W. 1 
Berea Rd., Cleveland 7, 0. 


SPRINGS, COIL and FLAT 


Auaete Sesies mts. Co., 3817 W. Lake, 

icago 

ane Spring re. Oy 77 W. Houston, 
ew York 12, N 

American Steel’ & Wire Co., Cleveland 


13, O. 
Associated Spring Corp., Bristol, 


Barnes Co., Wallace (Div. al. asinted 
Spring Corp.), Bristol, Conn. 
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RYO Steet besa ae 


with COPACO 


Asse CS Me tet ae low 


COTTRELL 100% Rag Insulating Papers incorpo- 
rate maximum strength and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades 
including— 

COPACO—A 100% Rag, glaze roll finished paper 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
fnished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 

The dielectric strength of the above grades usually 
exceeds 300 volts per mil. Available in thicknesses 
from .005” to .030”. Supplied in standard 30” by 
40” sheets or in continuous rolls 450’ to 2000’ in 
widths from 1” to 30”. 









SAMPLES 
ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
Factory: Rock City Falls, N. Y. 








Step up production — bring 
costs in your shop down—with 
solder pre-forms. Pre-formed 
rings, washers, pellets, discs, 
etc., made to your order, in- 
sure better bonds, lower costs, 
and faster assembly. We can 
supply you with custom-made 
pre-forms of any shape re- 
quired, in a wide variety of 
solders, copper and brazing 
alloys. 


Greed ASSEMBLY 





Stanvaroize 
Gave Money 


Write for complete information, | 


occur erates 


D, Summit, N. J. 





Dept. 
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Volume users 
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and allied devices 


Ulaamileanie 


UNITED-CARR 


for cost-cutting 
















E design engineering 
Tot aa la= 


&, 


Send us your specifications or 
requirements. Address Dept. 13 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 











STENERS 


HEVI DUTY ELECTRIC COMPANY 





Note these features .. . 
top cover easily removed for 
access to leads . . 





. chimney- 








type ventilation provides bet- 





e ter cooling . . . vacuum pres- 


TYPE 31F 







372 KVA sure impregnated coils give 

* extra years of service . . . 

Heu Duly core and coil designs provide 

Dry Type quiet operation . . . sheet 

steel case offers full protec- 

Transformer tion . . . drip proof. Write 
3 Phase 60 Cycle for additional information. 





480 V. Primary 
120/208 V. Secondary 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES PPEVis ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 











HARDWICK, HINDLE 


Tubular 
Rheostats 





a f 


HESE FINE SLIDING contact rheostats are widely 

used in laboratories. They serve as rheostats 
or potentiometers;— portable, easily mounted, 
with fine gradations of adjustment. 

These sturdy, improved tubular rheostats are 
used for accurate adjustment of voltage or cur- 
rent in meter-checking laboratories;—as field 
rheostats for generator and motor control;—as 
filament and plate control in radio and audio 
transmitting and amplifying apparatus ;—for con- 
trol of illumination and heat control in electric 
furnaces and ovens; as well as in general labora- 
tory use. Available in 3 sizes: 200, 400 and 750 
watts with any one of 3 types of control. 

Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
our engineers an opportunity to discuss your spe- 
cific requirements. 


HARDWICK, HINDLE, ic. 
Rheostats and Resistors 
Division of 
THE NATIONAL LOCK WASHER COMPANY 
NEWARE 5, WN. J. Established 1886 U.S. A, 








Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 


11, Mich, 
Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland, . 
Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 


Chicago 14, Ill. 
Gibson Electric Co., 8349 Frankstown 
Pa. (Beryllium 


Ave., Pittsburgh 21, 
Copper. ) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., 1712 





East First St., Dayton, Ohio. 

Peck Spring Co., 12 Grove Ave., Plain- 
ville, Conn. 

Raymond Mfg. Co., pe. Associated 


Spring Corp., Corry, Pa. 
U. 8. Steel Wire ~ ew Co., 7800 Fin- 
ney Ave., Cleveland 5, O. 
Wickwire Spencer Steel’ Div., The Colo- 
— Fuel & Iron Corp., Worcester 6, 
ass. 


STAINLESS STEEL. See Steel, 
mercial Forms and Grades. 


Com- 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, 

Ace Spring Mfg. Co, 77 W. Houston, 
New York 12, N. 

Atainen Goods Mt. Co., Manitowoc, 

isc. 

American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associated 


Spring Corp., 6400 Miller Ave., 
11, Mich. 
Chase Brass & Copper Ce., Dept. EM 79,, 
Waterbury 20, Conn. 
Dayton Rogers Mfg. Co., 2835 8. 
Ave., Minneapolis 7, Minn. 
Dunbar Bros. Co. 
Spring Corp.), 
Electric Aute-Lite Co., Toledo ‘ Ohio. 
Gibson Co., William D. (Div. Associated 
Spring Corp.). 1800 Clybourn Ave., 
Chicago 4, Ill. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Hubbard Spring Co., M. D., 525 "Gestral 


Detroit 


12th 


Associated 


Ave., Pontiac 12, Mich. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. L 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 
Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. L 

Raymond Mfg. Co. (Div. Associated 
Spring Corp.), Corry, a. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
eago 39, Ill. 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wrought Washer Mfg. Co., 2200 8. 
Bay, Milwaukee 7, Wisc, 





STAMPINGS, NON-METALLIC 


Baer Co., N. S., Montgomery, Hillside 5, 
N. J. (Fibre) 
Richardson Co., Lockland, Cincinnati 15, O. 


STARTERS, FLUORESCENT. 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. 
Motor; 


See Controllers, 
Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial 


Alloy 

Bars 

Carbon 

Coated 

Sheets and strips 
Enameling (E) 
Stainless 

Cold Rolled Only 
Tubing 


(See also Steel, Electrical; 
Steel.) 


American Steel & Wire Co., 614 Super- 
ior, Cleveland 13 o. (SN) 


Forms and Grades. 


also Wire, 
(DS) (Nickeloid) 
(Div. Associated 
Carnegie-Illinois Steel Corp., 
(B-AC) 
Eaton Mfg. Co., Reliance Div., 
lon, O 
meptins’s Sons Co., John A., Trenton 2 
Superior Steel 
(Clad). 
Co., Steel & 
Tube Div., 
Sheets and Strips. 
Follansbee Steel Corp., Pittsburgh 30 


American Nickeloid Peru 8, I 
(Proplaten) 
Barnes Wallace 
Spring Corp.), Bristol, Conn. (8-CO) 
2102 Car- 
negie Bldg., Pittsburgh 30, Pa. 
(S-ACDN) (T-ACN) 
Massi) 
Follansbee Steel Corp., Pittsburgh 30 
Pa. (8-CO) (Clad) . 
Ryerson & Son, Inc., Joseph T., Chi 
Ill. (ABCENST) — 
Carnegie, Ps 
(ANS) (Spring) - 
Timken Roller Bearing 
Canton 6, 0. (B-AN) 
(T-AC) 
STEEL, ELECTRICAL (Silicon) 
Carnegie-Illinois Steel Corp., 2102 Car- 
negie Bidg., Pittsburgh 30, Pa. “‘USS.”’ 
a. 
Ryerson & Son, Inc., Joseph T., Chicago, 
mi. a4 


STRAIN 


RELIEFS, 
Clamps, ee 


Strain Relief” S18 ana 


STRIPPERS, WIRE 
Ideal Industries, Inc., 1008 Park Ave, 
Chicago 16, 


P aoe, E 
yram roducts Co., 
wo we Lace mae 
re ripper Co., 1729 
East Cleveland, 0. Ave, 
STRIPPING COMPOUNDS, 
ing Compounds, Metal, See Clea. 


STRIPS, BLOCKS and BO 
TERMINAL Aube, 
Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. Ine., 1504 ¥, 
Baer Co., S., Montgomery, Hillside 


B m x. tric © 

= = vores 0., 399 W. 12th, Erle, 
Burndy ngineering Co., Ni 
Cambria Thermionic C cae 
ambridge ermionic Cor; Concord 
oo ee 38, Mass, - 

ase Brass Copper Co., Di 
Waterbury 20, Conn. om. EM 1, 
Curtis Development & Co., 19 Nv 
nas a 24, Mie 

edera elephone and Radi 

100 Kingsland Rd., Clifton, x. ~ 


Howard B. Jones Div., Cinch Mfg. 
1026 S. Homan Ave., Chicago” ‘24, 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 


Remote Control R) 
Selector (Rotary Tap) 
Through-Cord Snap 

Centrifugal (xX) 


(See also Circuit Breakers, Push But- 


ton Stations; Controllers, Motor; Re 
lays; Timers.) 
Allen-Bradley Co., 1316 58. 
waukee 4, Wis. (ACEFJPR) 
Allis-Chalmers Mfg. Co., 937A 8. 18, 
Milwaukee 1, Wis. (RS) 
Allied Control Co., Inc., Dept. A, 2 Bast 
a Ave., New York 21, N. Y¥. (CD 
Almo ate. Co., 477 Washington, New- 
ark 5, N. J. (D) 


Arrow-Hart & Hegeman Electric Ca., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. (GR) 
Automatic Electric Sales Corp., 1038 W. 
Van Buren, Chicago 7, Ill. 


Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. (CHR) 
Brown Instruments Div., 


Regulator Co., 4466 Wayne Ave, 
Philadelphia 44, Pa. (D) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Tl. (N) 

Cramer Co., R. W.. Centerbrook, Conn. 


1010 N. Main, Elkhart, 
Ind. (D) 


Edison, Thomas A., Inc., Instrument 
Div., 295 Lakeside Ave., West Orange, 


N. J. _(FG) 
Euclid Electric & Mfg. Co., 54 M- 
wards, Madison, Ohio (CLRX) 
Electro Switch Corp., 198 Broad, Wey- 
mouth 88, Mass. (HOS) 
Federal Telephone and > ) 
100 Kingsland Rd., Clifton, N. J. 
Fenwal, Inc., 51 Pleasant, ahaa, een 
801 Allen Ave., Glen- 


(G) 
Durakool, Inc., 


(F) 
General Controls, 
dale 1, Cal. 


) 

General Electric Co., Section 3668-67, 

Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHIKMNOPRST) 

Guardian Electric, 1627-K, W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. (0) 

Ideal we | Fase 1008 Park Ave., 
Sycamore, 

Landis & Gyr, Inc., 104 Fifth Ave. 
New York 11, N. Y. (G) 

Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio. 

Lewis Engineering, eK re Conn. (8) 

Mallory & Co., Inc., P. Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 

McGill Mfg. Co., Ine., Electrical Dtv., 
> No. Campbell, Valparaiso, 
(KP) 

Mercoid Corp., 4227 W. Belmont Are. 
Chicago 41, II. 
so eit Wi 'B 

orp ree’ BFLS) 
Mines Equipment co * 4293 Cleyton Ave., 
St. Louis 10, Mo, (waterproof) 
Masse Co., wreak Wy a Field 
-» Boston 35, ass. 
National Acme Co., 170 E. 181st, Cleve- 
land 8, O. (BP) 
Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, Til. (8) 
Powrex orn Ce.. oN Bor 206, 
Jatertown . ass. 
Wire Corp. 


R-B-M Division, Essex 
Dept. L-9, Logansport, Ind. 


ELECTRICAL MANUFACTURING 
















ASBESTOS 


VULCANIZED 
FIBRE 


Tera 
a3 


aaa Meats 
Mrieee ‘Ba aieianieal: 
, PARI), 
HARD NEOPRENE 
HARD RUBBER 


ANY SIZE, SHAPE OR QUANTITY ERY] PAIN) 
JO YOUR EXACT SPECIFICATIONS SHEETING 


Complete facilities and long experience 









in supplying industry with engineered T H Ha ML ai HBS 
s is the reason you can depend on 
BAER to fill your needs on an econ- mT LEAD 


omy basi. Punching, stamping, drill- 
ing, shearing, sawing, tapping, thread- 
ing, milling or shaving (no molding) 
with strict attention to details in all 
operations. Your delivery dates will be 

met on any quantity. 


SiN S$. BAER COMPANY 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 

















CYLINDER CONTROL 
SOLENOID 
MULTI-PORT VALVES 


OTHER APPLICATIONS 


For Automatically Timed Assembly and 
Process Jobs—A Real Time Saver. 


3—4 WAY BRONZE BODIES 
SPECIAL ALLOY BODIES 
EXPLOSION PROOF HOUSINGS 


Other Type Valves—Diaphragm, Lever Pilot 
Relief, Float, Specials 


Se des Phone — Wire — Write Today 


CLARK COOPER (0., INC., 425 Market St., Palmyra, N. J. 










BOBBINS 


Make better coils! with lower 
moisture absorption—closer sizing 
—dependable insulation—room for 
more wire of same gauge or larger 
gauge in winding area — 
weight saving—space sav- 
ing—any size or shape. 







SEND TODAY 
FOR BULLETIN 
rY OY lea 





Also Mfr's. of Precision 
Di-formed Paper Tubes 


PRECISION PAPER TUBE CO. 
2035 W. Charleston St. Chicago 47, Ill. 
Plant No. 2 79 Chapel St., Hartford, Conn. 


SEPTEMBER 1949 











‘ off'a | DUCK’S BACK” 


Moisture cannot penetrate the resilient rubber body of a 
MINES electrical connector . . . even mating pins and sockets 
are fully protected (when connected). Sealing action between 
plugs and sockets is automatically completed each time con- 
nections are made — through patented face construction of 
connectors. 


Molded as integral Neoprene rubber units and permanently 
vulcanized to their cables— MINES plugs and inserts can’t 
crack or shatter and are highly resistant to the deteriorating 
effects of grime, fluids, humidity and temperature changes. 
All the outstanding advantages of wear-resistant rubber are 
engineered to peak performance in MINES connectors. 


A DESIGN FOR EVERY NEED 


There’s a MINES plug, Receptacle or Insert for practically any 
standard electrical need ... and our Engineering Department stands 
ready at all times to assist in working out special problems without 
obligation. 


Four popular connector styles are described below. The best design 
for your requirements depends on the dimensional restrictions and 
Electrical Characteristics of the job under consideration, 


(1) ROUND PUSH-PULL STYLES — 


Best for general ‘applications. 
No. 2-125M portable male illustrated. 


(2) ROUND PUSH-LATCH STYLES — 


Cannot become accidentally disengaged. 
No. B2A187F portable female illustrated. 


(3) STRAIGHT PIN BIGUN STYLES — 


Usually used with heavier currents. 
No. D2-218RM portable male illustrated. 


(4) OVAL PUSH-PULL STYLES — 


Lay flat, offer less obstruction. 
No. 330F portable female illustrated. 


To Insure Perfection—MINES 
CONNECTORS are fluoroscoped. 


Check your needs now! then write for details 
on how MINES Connectors will do a better job for 


you, too. 





MANUFACTURED BY 


MINES EQUIPMENT COMPANY 





4223 CLAYTON ave, —L_MINES ST. LOUIS 10, MO. 
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Finest workmanship top to 


velue fF bottom, inside and out . 
ot R & T stand he ae 
your money Ss back of every job! 
R &T! 


for sheet metal fabricating, it’s R&T 


Here’s complete service that covers the entire range of sheet metal 


fabricating, large and small, in quantities of one or thousands. R &T 
modern facilities are flexible to meet all 
your needs. Price? Usually lower than you'd 
expect for top quality. Inquire today! 













MANUFACTURERS 


Speciol Stee! Equipment 
Meto!l Coses——Cobinets 












THE 
RIESTER & THESMACHER 












CONTRACTORS 
kinmeseanes COMPANY 
VENTILATION, 1526 W. 25TH ST CHerrey 0154 


AIR CONDITIONING CLEVELAND, OHIO 
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Robertshaw-Fulton Controls Co., Youngs- 
wood, Pa. 
Slater Electric & Mfg. Co., Woodside, 


N. J... (BDKLMOPST) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Spencer Thermostat Co., Div. of Metals 


& Controls Corp., 109 Forest, Attle- 
boro, Mass. (EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12 Wis. (ABCEFLOPR) 


Sompole Carbon Co., St. Marys, Pa. 


Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

Telechron, Inc., 30 Union St., Asliland, 
Mass. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 
Westinghouse Electric Corp., P. O. Box 

(ABCDFCGH- 


866, Pittsburgh 30, Pa. 
OPRS) 


Zenith Electric Co., 152 W. Walton, 
Chicago 10, Ill, (HR) 


SYNCHRO UNITS 


Sig-Trans Inc., Haverhill Rd., Ames 
bury, Mass. 

TACHOMETERS 

Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 


Electro Auto-Lite Co., Toledo 1, O. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 
1054 Ivanhoe Road, Cleveland 10, O. 
Veeder-Root, Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co 


Dept 
Newport, Ky. 


9-997, 


TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 9509 Arch, Lan 
caster, Pa. 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Il. 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 
Mitchell-Rand Insulation Co., 


Inc., 5) 
Murray, New York 7, N. Y¥ 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


See Fabrics, In- 


TAPE, FRICTION and SPLICE 


General Electric Co., Chemical Dept. 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 

Okonite Co., Wilkes-Barre, Pa. (Pan- 
ther & Dragon Tapes) 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulater Co., Ir- 
vington 11, N. J. 

Johns-Manville Corp., 22 E. 40, 
York 16, N. Y. 

Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


Nev 


: States Rubber 
of the Americas, 


Co., 1230 Avenue 
New York 20, N. ¥ 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., 
ington 11, N. J. 

New Jersey Wood Finishing Co., Elec- 
seteal Insulation Dept., Woodbridge 


IN. . 


Irv- 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. 
See Switches; Thermostats 


TERMINAL BLOCKS. See Strips 


TERMINALS. See Lugs and Terminals 


TESTING INSTRUMENTS. See Instru 
ments. 

THERMAL SWITCHES. See Switches 

THERMOCOUPLES 

Bristol Co., The, Waterbury 91, Conn 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne = Ave., 


Philadelphia 44, Pa. 
General Electric Co., Section 5668-67 
Apparatus Dept., Schenectady 5, N. Y¥ 
Hoskins Mfg. Co., Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, “anr 
Rockhbestos Products Corp., New Haven 
4, Conn, 


Westinghouse Electric C 
868, Pittsburgh 30, Par’ © % Ba 


THERMOMETERS 


Bristol Co., The, Waterbu 
Edison, Inc., Thos. A., Instrumaae Sate 
295 Lakeside Ave., W. Orange xy 
Electric Auto-Lite Co., Toieuo 1 0 i. 
Weston Electrical Instrument Corp r 
Frelinghuysen Ave., Newark §, % ¥ 


THERMOPLASTIC WIRE. 


See WwW 
and Cable, Insulated, “= 


THERMOSTATIC BIMETALS 
Baker ~ Co., Inc., 113 Astor, Newark § 


N. J. 

Brainin Co., C. S8., 233 §& 

York 13, N. Y. Dring, New 

Chace Co., W. M., 
Detroit 9, Mich. 

General Plate Div., 
Corp., 409 Forest, 

Makepeace, D. E., 


1608 Beard Ave., 


Metals and 
Attleboro, ne 


Co., Attleboro, Maas. 


THERMOSTATS 
American General Thermostat Corp., 2069 
Bronx St., New York 60, N. Y, 


Barber-Colman Co., 
Bristel Company, 153 Bristol Rd., we. 
terbury 91, Conn. 
Edison. Inc., Thos. A., Instrument Diy. 
295 Lakeside Ave., W. Orange, N, J.” 
Electro-Therm, Inc., 8024 Georgia Aye. 
Silver Spring, Md. ; 


Rockford, Ill, 


Fenwal, Inc., 51 Pleasant, Ashland 
Mass. 

General Controls, 801 Allen Ave., @Qlen- 
dale 1, Cal. 


General Electric Co., 
Apparatus Dept., 

Master Electric Co., Dayton 1, 0, 

Mercoid Corp., 4227 W. Belmont Aye, 
Chicago 41, Ill. ; 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Div. Metals & Con 


Section E668-67, 
Schenectady 5, N. Y, 


trols Corp., 109 Forest, Attleboro, 
Mass. 
Westinghouse Electric Corp., 180 Mercer 


St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mil- 


waukee 4, Wis. 
Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 
Cramer Co., R. W., Centerbrook, Conn. 
General Electric Co., Section 668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
Hansen Mfg. Co., Inc., Princeton 3, Ind, 
Haydon Co., A. W., Waterbury 32, Conn, 
Mercoid Corp., 4227 W. Belmont Ave., 

Chicago 41, Ill. 

Sangamo Electric Co., Springfield, I, 

Square D Co., 4041 N. Kichards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N, 13th, Phila- 


delphia 7, Pa. 

Telechron, Inc., 200 Union St., Ashland, 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, 


Chicago 10, IIL. 
TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic.) s 
Loyd Scruggs Co., 1022 N. Sixth, &t, 


Louis 1, Mo, ie 
Stanley Tools, New Britain, Conn. 


TRACING CLOTH and PAPER 


Arkwright Finishing Co., Providence, 
me hs 
Keuffel & Esser Co., Hoboken, N. J. 
Post Co., Frederick, 3650 N. Avondale 


Ave., Chicago 18, Ml. 
TRANSFER SWITCHES. See Switches. 


TRANSFORMERS FLUORESCENT 


BALLAST. See Fluorescent 
Auxiliaries. 
TRANSFORMERS, INSTRUMENT 
CURRENT 
Acme Electric Corp., 359 Water, Cuba, 


a ih 
Allis-Chalmers Mig. Co., 937A 8. 70, 
Milwaukee 1, vis. ‘ 
Chicago Transformer Div., Essex ~ 
Corp., 3501 Addison, Chicago 18, Il. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 
Federal Telephone and ot -_ 100 
Kingsland Rd., Clifton, N. 4. 
Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 68-67 
General ig Oo ——— aT 
Apparatus Dept., enec : 
Light a anil cme. 214 Lackawanna 
Ave., Newa . ere 
Standard Transformer Co., Warren, ‘. 
Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. gi? 
Weston Electrical Instrument Corp., i 
Frelinghuysen Ave., Newark 5, . 


POWER CIRCUIT 
359 Water, Cuba, 


TRANSFORMERS, 
Acme Electric Corp., 


N. Y. 
Allis-Chalmers Mfg. Co., 937A 8. 7%, 
Milwaukee 1, Wis. 


ELECTRICAL MANUFACTURING 









/t pays to do 
business in 









Measured by man-days available, business 
in New York State has lost less time through 
strikes over the past five years than in any 
of the other ten leading industrial states. 
For the whole story, write: New York State 
Department of Commerce, Room 381, 112 State 
Street, Albany 7, New York. 











DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


AT 
* KRUEGER & HUDEPOHL 


(B) WALSH BUILDING CINCINNATI 2, OHIO 





SEPTEMBER 1949 


New York State! 


ST es a 


THE PROBLEM: 


To assemble three parts: 
Screw, Bale Cup and Lock 
Nut for fuel pump sediment 
bulb . . . Formerly done by 
hand and then welded one 
at a time to the bale wire. 
One operator by hand method could assemble only 
ten to fifteen a minute. 





THE SOLUTION: 


By using a DETROIT POWER SCREWDRIVER, the 
machine will AUTOMATICALLY assemble up to 30 
units a minute, increasing over-all production 200% 
to 300%. By hand method, it would require 3 oper- 
ators and 3 welders to match that record . . . All 
component parts are automatically fed from hoppers 
directly to positioning fixture . . . The machine auto- 
matically cycles and drives the screw by means of 
friction, as it is a slotless screw. Completed assembly 
is ejected beneath the table and carried to the 
welding operator. 


WHAT IS YOUR PROBLEM? Send sample assembly 
for estimate and catalog. 








2819 WEST FORT ST. @ DETROIT 16, MICHIGAN 
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Help Production Spee 


Many manufacturers looking for ways to cut pro- 
duction costs have found that Klein Pliers on 
their production lines will save valuable minutes 
on assembly line which rapidly add up to impor- 
tant man-hours. 


There are two reasons for this: 


First, the Klein line includes pliers specially 
made for every job. 


Second, Klein quality assures perfect align- 
ment of jaws—matched cutting knives that 
stay sharp—the correct spring to hand-fitting 
handles that minimize fatigue. 


If you are interested in saving production time 
—in increasing workers’ efficiency—see your 
Klein supplier. 








Ask Your Supplier 


The Klein Pocket Tool Guide, 
showing the Klein line and con- 
taining useful information, will be 
mailed on request. 





==sKLEL 





Wheeler Insulated Wire "Co., 


| Dano Electric Co., 93 Main, 


TUBES, 


| TUBING, MICA. 
TUBING, 


Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 19, Ill. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 
Davis & Co. Dean W., 1006 First, Kent- 


land, Ind. 
Ferranti Electric, Inc., eo yee 
Soction’ E668-67, 


Plaza, New York 20, 

General Electric Co., 

Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Koad, Chi- 
cago 39, Ill. 

Light Electric Corp., 
Ave., Newark 4, N. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Kenyon Transformer Ce. Inc., 840 Barry, 
New York 59, N. 

Nothelfer Winding acne 1l Albe- 
marle Ave., Trenton N. J. 

Radio Corporation of America, Commer- 
cial Engineering, Section 4iHY, Har- 
rison, N. J. 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


214 Lackawanna 


1204 E. 
Aurora, Waterbury 91, Conn. 


TRANSFORMERS, RADIO CIRCUIT 


| ae ee Corp., 359 Water, Cuba, 


Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 


Winsted, 
Davis & Co., 1006 First, Kent- 
land, Ind. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
Ferranti_ Electric, 30 Rockefeller Plaza, 
New York 20, Me 
Gramer Co., 2734 N. Pulaski Road, Chi- 


Conn. 
Dean W., 


cago 39, Tl 
Hevi Duty Elee, Co., Milwaukee 1, Wis. 
Light Electric Corp. , 214 Lackawanna 


Ave., Newark 4, 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 


Peerless Electrical Prod Div., Alter-Lan- 
sing Corp., 1161 N. Vine S8t., Holly- 
wood 38, Cal. 


Radio Corporation of America, Commer- 
cial Engineering Section 41-GY, Har- 
rison, N. J. 

Wheeler Insulated Wire Co., 1204 E. 
Aurora, Waterbury 91, Conn. 


vaAereamens. VARIABLE 
Acme _— Corp., 359 Water, 


N. 

Hevi Duty Elec. Co., 

Superior Electric Co., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering Section 41HY, Har- 
rison, N. J 


Cuba, 


Milwaukee 1, Wis. 
8069 Meadow S&t., 


TUBES, ELECTRON (industrial) 


Federal Telephone and_ Radio Corp., 
Dept. E-316, 100 Kingsland Rd. 
Clifton, N. J. 


General Electric Co., 
Thompson Rd., Syracuse, N. 

Radio Corporation of America, Com- 
mercial Engineering Section 41HY, 
Harrison, N. J 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


moctoeates Dept., 


METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


See Fibre. 


See Mica. 
NICKEL and NICKEL AL- 


inka Brass Co,, Waterbury 89, Conn 

General Plate Div., Metals and Controls 
Corp., 409 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall. 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park. 
New York 17, N. Y. 


TUBING, PAPER 


| Paramount Paper Tube Corp., 612 Lafay- 


ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill. 

TUBING, SILVER. See Silver and 
Silver Alloys. 

TUBING, SiTEEL. See Steel, Commer- 
cial Grades and Forms. 

TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre. 


treated with lacquer, varnish or syn- 
thetic resin. 


Bentley, Harris Mfg. Co., Dept. M-35, 


gore, Pa. 
‘an ©., William, 
New York 10, N. ¥, -6 Tourth Avg, 
cnt oe Dept., 
- astics Ave., Pi 
Insulation Manufacturers con se 
ae ngton ms Chicago A 
ngton Varnis 
singer ai. Ns. Insulate’ cs! In. 
tche end Insulati 
eee aie York TN a5, Ine, 81 
on: t 
vob _— ectric Coil Co., “Columbus 16, 
ational Varnished Prod 
Randolph Ave., Woodbridge Xt a 
Owens Corning Fiberglas Corp., Te ‘ 
Products Div., 16 E, 56th 8t., i. 
Y. 


York 22, N. 
Varflex Corp., 309 Jay, Rome, N Y 
- 0. Bor 


Chemical ae 


Westinghouse Electric Corp., P 
868, Pittsburgh 30, Pa, 


TUBING and SLEEVIN 
Plastic. * Guanes 
Brand & Co., William, 2 
gkem, York 10, N.Y. 76 Fourth Ave. 
eneral Electric Co., Chemi 
(8-9) 1 Plastics Ave., Pittsfield, att 
Insulation Manufacturers Corp, 565 W. 
mM ee Chicago 6 = 
rvington Viarnish & Insul , 
sigan al. en nsulator Co,, 
tche and Insulation 
wnem i rork Y N.Y Co, 51 Murrap, 
ationa arnished Products C 
a a anne e Woodbridge, "i ¥ 
ational Vulcanized Fib ning. 
te oat re Co., Wilming- 
New Jersey Wood Finishing Co., Elee- 


trical Insulation Dept., 1d 
ol p Woodbridge, 
alo Plastics Corp., 25 Fi orces 
ter 8, Mass. a 5 
Varflex Corp., 309 Jay, Rome, N. y¥ 


TUNGSTEN 
(See also Contacts) 
Fansteel Metallurgical Corp., North Chi- 
cago, Ill, 
Mallory & Co., Inc., P. R., 


rte Indianapolis 
UNDERCUTTERS, MICA, 
Undercutters. - 


VACUUM TUBES. See Tubes, Cathode 


Ray, Tubes, Electron. 
VALVES, MOTORIZED or $80 
OPERATED Lene 
Automatic Switch ga. 393 Lakeside 


Ave., Orange, ° 

Barber-Colman Co., Rockford, Ti 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave, 
Philadelphia 44, Pa. 

Cis _ Co., 425 Market, Palmyra, 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

Electric Co., Section E668-67, 

Apparatus Dept., Schenectady 5, N. ¥ 

Magnatrol Valve Corp., Fifth Ave., 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. Belmont Ave.. 
Chicago 41, Ill. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Westinghouse Electric Corp., P. 0. Bas 
868, Pittsburgh 30, Pa. 


General 


VARNISHED FABRICS. See Fabrics. 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 

Borthig Co., Inc., George C., P. 0. Bor 
115, East Rutherford, N. x 

Brand & Co,, William, 276 Fourth Ave., 
New York 10, N. _ 

Celanese Corp., 180 Madison Ave., Dept. 

5-I, New York 16, N. Y. 

Dow Corning Corp., midiend, Mich, 

du Pont de Nemours & Co., Inc., E. 1, 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 189 
Walck Road, North Tonawanda, N, Y. 

General Electric Co., Chemical Dept. 
(8-9) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago é, Ti, 

Irvington Varnish and Insulator Co,, Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y, 

Mitchell-Rand Insulation Co., Inc. 51 
Murray, New York 7, N. Y. 

Monsanto Chemical Co.. Plastics Div., 
Dept. EMP21, Springfield 2, Mass. 

National Electric Coil Co., Columbus 16, 
Ohio 

National Varnished Prods., 207 Randolph 
Ave., Woodbridge, N. 

Westinghouse Elec. Corp., “Dept. 26, P. 
O. Box 868, Pittsburgh 30, Pa. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. V-Belt. 

VOLTAGE REGULATORS. See Regu- 
lators, Voltage. Transformers. Vari- 
able Voltage. 


VOLTMETERS. See 


See Drives, 


Instruments. 
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QUIET, e 
POWERFUL, RELIABLE! 


SORENG SOLENOIDS 


Wherever you need dependable, electrically actuated 
movement, Soreng TT type Solenoids are the answer. 


Patented design TT type plunger and double shad- 
ing coils assure whisper-quiet operation and a 
smooth, powerful stroke. No power drop-off at any 
point! Soreng Solenoids are really reliable because 
they’re custom engineered and quality built for your 
application. Attractive production-line prices. Avail- 
able in push or pull types—for constant or intermittent 
duty. Stroke and pull to meet your requirements. 


For full engineering data, write Dept. M99. 


MAIN PLANT: 1901 CLYBOURN AVE., CHICAGO 14, ILLINOIS 
BRANCH PLANT: FREMONT, OHIO 





DECIMAL H. P. INDUCTION MOTOR 
FOR SLOW SPEED OPERATION 





If you are a manufacturer of equipment used in public places 
such as amusement, vending, advertising displays, or coin-oper- 
ated machines, here is a motor you can use. It is free from 
radio interference and will always run cool. 

We build these AC Motors to order in 3 basic sizes with out- 
put shaft speeds of from 1 to 100 R.P.M. with torque of from 
5 to 500 inch ounces, depending on speed desired. 

Prices for immediate delivery, description material available 
upon request. 


Ti tneseenet 


RACINE, WISCONSIN 


Designers and Manufacturers of 


SPECIAL INDUCTION MOTORS 
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Other “UNBRAKO” Products 
include: 

Socket Set Screws with Knurled Cup 
Points, Socket Set Screws with Knurled 
Threads, Square Head Set Screws with 
Knurled Cup Points—all patented, self- 
locking screws that won’t shake loose. 
Socket Head Stripper Bolts. Precision- 
Ground Dowel Pins. Fully Formed Pres- 
sure Plugs. 





SOCKET HEAD CAP SCREWS 


. . » SLIP-PROOF HEADS 

. . . EXTRA STRONG 

. . . MADE TO CLOSE 
TOLERANCES 


There is an “UNBRAKO” Socket Head Screw of the 
correct diameter and length to meet every require- 
ment—in toolrooms, in die shops, on assembly, lines. 
The Knurled Head of the “UNBRAKO” Socket Head 
Cap Screw does triple duty: (1) the knurling provides 
a sure, slip-proof grip; (2) the knurling permits 
positive locking; (3) the knurling speeds assembly, 
because it enables the “UNBRAKO” to be screwed in 
easier, faster, further with the fingers—handiest of 
all wrenches—before a “key” becomes necessary. 


Available in standard sizes from #4 to 1/2” diameter 
in a full range of lengths. Write for your free copy 
of the “UNBRAKO” Catalog and the name of your 
nearest “UNBRAKO” distributor. 


Knurling of Socket 


Screws originated with 
“Unbrako” in 1934. . 





STANDARD PRESSED STEEL CO. 


BCX 594, JENKINTOWN, PENNSYLVANIA 






“Serving Industry continuously since 1903 through Industrial Distributers™ 





INSULATION SERVICE 


To: 


manufacturers 
of armatures, 
transformers, 
and other wound 
electrical units. 


Acme offers you the same insulating varnishes that we have 
used for years in Acme coil windings. 
the result of careful research and actual application by 
Acme engineers and will. assure you of highest quality 








insulation. 


TH 


Ox 


ACME 
INSULATING VARNISHES 


ERMOSETTING VARNISHES 


Outstanding advantages: Flexible baking schedules—low 
viscosity and high solids content—low drip coefficient— 
thorough impregnation with material reduction of voids and 
rapid deep-drying—high dielectric (over 1800 v. per mil) — 
excellent chemical and insulation resistance—unusual bonding 
strength. 


IDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. Make 
flexible, moisture-resistant, outside films of fine insulating 
quality under elevated temperatures. A permanent impreg- 
nant for shallow-wound coils. A good outside dip for field 
and controller coils, transformer windings, etc. 


AIR DRYING VARNISHES 


Aeme 


Supplied in clear or black. Coil dipping, masking, and ad- 
hesive lacquers, spirit varnishes. Some Acme air-drying 
varnishes when baked will cure in 30 to 60 minutes and 
provide good protection against corrosives, oils, water, and 
chemicals. 


Acme also offers a complete line of Molding, Im- 
pregnating, and Potting Compounds. Practically 
100% solids, thermosetting materials designed to 
eliminate voids, resist moisture and heat and to 
eliminate internal corona. Molding, impregnating, or 
potting can be accomplished in one operation. 


Send for the Acme Catalog 


ACME WIRE CO. 


MAGNET WIRE ° VARNISHED INSULATIONS . COILS 


246 


These varnishes are 


NEW HAVEN, CONN. 


| 





VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10, Mo. 


WASHERS, BEARING. See Bearings Unite: States Rubber Co. 


and Bushings. 


WASHERS, INSULATING 
See Specific Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


J J bide & 
Bakelite Corp., Unit of Union Car ak Ace Spring we. Oo, wy Houston, 


Carbon Corp., Dept. A-20, 30 E. 
New York 17, N. Y. 


Biwax Corp., 3445 Howard, Skokie, 
Dow Corning Corp., Midland, Mich. ,SPring Corp.), Bristol, Conn. 


m Barnes Co., Wallace (Diy, 


Beatag’s Sone Co., John A., Trenton 9. 


Rome er aes », = 

ny. BD) D. ept. EM, Rome 

Sprague ectric Co., North Adams, 
1280 Man, 


Avi 
of tne Americas, New ene 
Wheeler Insulated Wire Ce... iat Y 
Aurvra, Waterbury, Conn, E. 


WIRE FORMS 


Accurate Spring Mfg. Co., 


3817 W 
Chicago 24, Il. O17 W. Lake, 


New York 12 
Associated 


General Electric Co., Chemical Dept. Barnes-Gibson- “Raymond, ‘6400 Muler Ave, 


Detroit 11, 


(8-9) 1 Plastics Ave., Pittsfield, Mass. ygjay 
Mica Insulator Co., Schenectady 1, N. Y. — Ave., & _ Johnson Go 1495 Thomastes 


Mitchell-Rand woe Co., Inc., 


Murray, New York 7, 


ae 
National Electric Coil = Columbus 16, (©jbson Co., William D 


Ohio 


5] Cuyahoga Spring Co., 10270 Berea Road 


Cleveland 2, O. 


- (Diy, 
Spring Corp.) 1800 Ciybourn at 


Zophar ae Inc., 130—26th, Brooklyn Chicago 11 


32, 


WEDGES AND PEGS, ARMATURE 


Hubbard Spring Co., M. D., 
: 1 . ae 12, Mich, 575 Centra 
Lewis Spring & Mfg. Co., 2646 

nl. W. Morty 


General Electric Co., Chemical Dept Ave., Chicago 47, 
(8-9) 1 Plastics Ave., Pittsfield, Mass. Raymond Mfg. Co. (Div. Associates 
Insulation Manufacturers Corp., 565 W Spring), Corry, Pa. 


Washington Blvd., Chicago 6, Ill. 


E. H. Titchener *, _Co., 98 Clinton gt 


Mica Insulator Co., Schenectady 1, N. Y Binghamton, N. 


Mitchell-Rand Insulation Co., Inc., 


Murray, New York 7, 


51 U. 8. Steel Wire apes Co., 7800 Finney 


Ave.. Cleveland 5, O. 


N. ¥. if 
National Vulcanized Fibre Co., Wilming- Wickwire Spencer Div., The Colorado Fuel 


ton 99, Del. 
WELDING EQUIPMENT 


& Iron Corp., Worcester 6, Mass, 


WIRE MAGNET 


llis-Chalmers Mfg. Co., 937A 8S. 70. — 
a : wi Aeme Wire Ce., 1255 Dixwell Ave., New 
General Electric Co., Section E668-67 _ Haven 14. Conn. oians aaa 
Ana ‘ an yle Company, 95 
oe Dept., Schenectady 5, N. Seesdees, Mow Yok to = ny, 25 


Westinghouse Electric Corp., P. 0. Bo» Belden Mfg. Co., 4653 W. Van Buren 


2025, Buffalo 5. N. Y. (Flexarc. ) 


WIRE AND CABLE, BARE 


Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. 

Electric Auto Lite Co., Port Huron, Mich. 


American Brass Co., Waterbury 88, Con) Essex Wire Corp., Monticello, Ind. 


American Steel & Wire Co., Clevelane (jeneral Electric Co., 


13, 
Anaconda Wire and Cable Company 
Broadway, New York 25, N. Y. 


Bristol Brass Corp., Bristol, Conn. 


Cornish Wire a 15 Park Row 


New York 7, N 


Section E668-67, 


95 Apparatus Dept., Schenectady 5, N. ¥, 


S Hudson Wire Ce., Winsted Div., Winsted, 


Conn. 
Rockbestos Products ‘Corp., New Haven 
4, Conn. 


Electric Auto-Lite Co., Port Huron noo 8 Sons Co., John A., Trenton 2 


Mich. 


General Electric Co., Section E668-67 — . Cable Corp., Dept. EM, Rome, 


Apparatus Dept., Schenectady 5, 


N. ¥ se 
Hudson Wire Co., Winsted Div., Winsted Wheeler Insulated Wire Co., 1208 £, 


Conn. 

Ts Sons Co., John A., Trento 

WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


American Steel & Wire Co., Clevelanc 


13, O (ABCT) 

Anaconda Wire and Cable Company 
Broadway, New York 25 : : 
(ABCTX) 


Belden Mtg. Co., 4633 W. Van Bure: 


Chicago 44, Ill. (ABTX) 
Boston Insulated Wire & Cable Co., 
chester 25, Mass. (BTX) 


Brand & Co., William, 276 Fourth Ave 


New York 10, N. Y. 


(T) 
Cornish Wire Co., Inc., 15 Park Row 
BT 


New York 7, N. Y. 


Aurora, Waterbury, Cenn. 


WIRE, MAGNETIC RECORDING 


a: ee a 
Rome Cable Corp., Dept. E. M., Rome See Magnetic Recording Wire. 
1 me 


WIRE, NICKEL. See Nickel and Nickel 
Alloys 
WIRE, ‘RESISTANCE 


Boston Insulated Wire & Cable (Co, 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver-Harris Co., Harrison, N. J, 
Hoskins Mfg. Co., 4445 Lawton Ave, 
Detroit 8, Mich. 

Lewis Eng. Co., Wire Div., Naugatuck, 


WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, 
Wire. 


(BT) 
Electric Auto-Lite Co., Port Huron, Mich WIRE, TUNGSTEN. See Tungsten. 


(AB) 
Essex Wire Corp., Monticello, Ind. 


(BT 
Federal Telephone and Radio Corp., 

Passaic Ave., East Newark, N. J. 
General Electric Co., Section W11-112? 


WIRING HARNESSES. See Harnesses 


900 and Assemblies, Wire. 


WORMS AND WORM WHEELS. Bee 


Construction Materials Dept., Bridge Gears and Pinions. 


port 2, Conn. (ABCX) 
National Electric Prod. 


19, Pa. (A) 
Okonite Co., Passaic, N: J 


Corp 1318 
Chamber of Commerce Bldg., Pittsburgb WRENCHES, SOCKET SCREW. Ge 


Socket Screw, Keys and Wrenches. 


Phalo Plastics Corp., 25 Foster, Worces- YARNS, BRAIDING & SERVING. Be 


ter 8 Mass. 


(TX) 
Radix Wire Co., 2800 E. 55th, Cleveland 


O. (A) 


Fabrics, Insulating. 


ZINC 


Rockbestos Products Corp., New Haven New Jersey Zinc Co., 160 Front, New 


4, Conn. (AT) 


York 7. N. ¥. 


Gok QUALITY APPLIANCES & APPARATUS 


ga Uti aaah 
Since \90I 
~ et 





Manufactu ring Compa ny 


Subsidiary of Harbison-Walker Refractories 
EAST LIVERPOOL, OHIO _ 


ELECTRICAL MANUFACTURING 


, AZ FZ 
Sip a a 


Neato” : 





NAG lee 


New York. N_Y 














“ANYTHING—ANY WHERE” a 
for a single charge! 





Pp | () E NI dat RAILWAY EXPRESS provides dependable, 
HOLDERS 
A aah areal ages aeerele! 
COMPLETE RANGE OF SIZES... 


uniform shipping facilities through 23,000 





offices from coast to coast. Here’s fast, 
complete service, by rail or air, designed 
to meet your every shipping need—for a 


single, all-inclusive charge! 


For really economical, “anything — any- 
where” shipping, specify RAILWAY 
EXPRESS. 





“Let's look ahead” is the watch- 
word of the 60,000 Railway Ex- 


press employes. They work and 


SAVES ASSEMBLY TIME AND LABOR! 


plan together to serve you and 





Made in a complete range of standard and special 
sizes for fractional H.P. motors. 


PHOENIX Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


Improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX exectric mre. co. 


ie eats MT Cae a | 


your community by meeting your 
exact shipping and distribution 


requirements. 






" 
NATION-WIDE @& RAIL-AIR SERVICE 
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VITROTEX ipl tb 


witH GLASS FIBER_iNSULATION 


THAT'S SOFT AS SILK /..STRONG AS STEEL 


artes) ANE, PELE AI SOMITE TIRE 6 SIAR. 9 Fk RE es eT 











TO WITHSTAND temperatures up to 130°C, 
Vitrotex magnet wire is insulated with 
alkali-free glass fibres. This inorganic tex- 
tile is soft and luxurious—with a tensile 
strength comparable to that of steel. The 
servings are bonded with a high grade in- 
sulating varnish, to give Vitrotex a smooth 


abrasion and moisture resistant surface, 


The excellent heat conductivity of its glass 
fibre insulation, high dielectric strength, 
resistance to moisture, acids, oils and cor- 


rosive vapors make Vitrotex the material 


WHY VITROTEX SERVES BETTER 






for windings of superior quality. For fur- 


Withstands high temperatures 


ther information on the complete line of 






Anaconda Magnet Wire, write to Anaconda 


High dielectric strength and insulation 


resistance 





Wire and Cable Company, 25 Broadway, 
New York 4, N. Y. am 










Non-hygroscopic; Unaffected by 


moisture 






High resistance to acids, oils and cor- 





rosive vapors 


LOOK TO Ataconda FOR ENGINEERED MAGNET WIRE AND CcOoILs 
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Ace Spring Ge Se Tree r Teer 225 
Acme Electric Corp. 

Acme Wire Co., The 

Adams & Westlake Co., The 

Aircraft Marine Products, Inc. .......... 230 
Air Express, Div. Railway Express, Inc. .. 156 
Akron Porcelain Co. 

Alliance Mfg. Co. .............eeeeeeeees 178 
Allied Control Co., Inc. ............... . 127 
Aluminum Co. of America 

American Brass Co., The 

American Felt Co. 

American Gas Accumulator Co. .......... 208 
American General Thermostat Corp. .... 225 
American Hard Rubber Co. .............. 211 
Se ee ee 119 
American Steel & Wire Co. ....30, 31, 60, 141 
American Television & Radio Co. 

Amperite Co., Inc. 

Anaconda Wire & Cable Co. ............. 248 
Ancher Plastics Co., Ime. ............... 198 
Anti-Corrosive Metal Products Co., Inc. .. 172 
Arkwright Finishing Co. ................ 130 
i MI TO, aces sets ceveiveces 7 
Associated Spring Corp. 

Auburn Button Works, Inc. ............. 217 
Automatic Electric Sales Corp. .......... 135 
Automatic Switch Co. 


Baer Co., N. S. 
Bakelite Corp. 
Baker & Company, Inc. ................. 
Baldor Electric Co. 
Barnes Co., Wallace, 
Div. Associated Spring Corp. .......... 212 
Barnes-Gibson-Raymond, 
Div. Associated Spring Corp. 
Becker Bros. Carbon Co. 
Belden Mfg. Co. .......... Inside Front Cover 
Beryllium Corp., The 
Blake & Johnson Co., The 
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Brand & Co., William 
Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co. .. 
Bunell Machine & Tool Co. 
Burke Electric Co. 
Burndy Engineering Co. .... 
Burnley Battery & Mfg. Co. ............. 233 


Carnegie-Illinois Steel Corp. 

Celanese Corp. of America 

Central Screw Co. 

Chace Co., W. M. 

Chase Brass & Copper Co. 

Chicago Molded Products Corp. 

Clark Cooper Co. . 

Clark Bros. Bolt Co. 

Clarostat Mfg. Co. 

Colonial Insulator Co., The 

Columbia Steel Co. ............ 30, 31, 60, 141 
Continental-Diamond Fibre Co. 

ET ee 239 
Crescent Tool & Die Co. 
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Cuyahoga Spring Co., The ... 
Cyclotron Specialties Co. . 


Dano Electric Co., The .... 
po ee ee er 178 
Dayton Rogers Mfg. Co. ... ; 
Delco Products Div., General Motors Corp. 185 
Despatch Oven Co. .. ee 
Detroit Power Screwdriver Co. 
Dial Light Co. of America, The 
I Ga ia 6 os <0 Cecae sd 6 vaewe <s 200 
Driver Co., Wilbur B. 
Driver-Harris Co. 
Dunbar Bros. Co., Div. 

Associated Spring Corp. . 
Du Pont de Nemours & Co., E. I. ..51, 155, 173 
Durez Plastics & Chemicals, Inc. ........ 
Dykem Co., The 


Eastman Kodak Co. 
Edison, Thomas A., Inc., Instrument Div. 188 
Elco Tool & Screw Corp. 
Electrical Mfg. Co., The 
Electric Auto-Lite Co., The 
Electric Motor Corp. 
Electric Specialty Co. ..........cccecvees 
Electro Dynamic Division of the 
Electric Boat Co. 
Electro Engineering Co., Inc. 
Electro Machines, Inc. 
Electro-Therm, Inc. 
Electronic Rectifiers, Inc. 
Emerson Electric Mfg. Co., The 
Euclid Electric & Mfg. Co. 


Paisbanike, Bemis: BG Ces. o.. icois cscscwcees 41 
Fansteel Metallurgical Corp. 

Fasco Industries, Inc. .............++++-- 123 
Fenwal, Inc. 


Gear Specialties 
General Electric Co. ....14, 34, 35, 44, 68, 157, 
168, 181, 191, 205 

General Plate 

Div. Metals and Controls Corp. 
Gibson Co., The William D. 

Div. Associated Spring Corp. 
Goodrich Chemical Co., B. F. 
Gramer Co., The 


Guardian Electric 


Handy & Harman ... 

Hardwick, Hindle, Inc. 

Herzog Miniature Lamp Works 

Hertner Electric Co., The 

Hevi Duty Electric Co. ......... 

Hexacon Electric Co. 

I IS: 6.05 Sor 0 oe ca syne. conan 134 
Hoover Co., Kingston-Conley Div. ........ 225 
Hoskins Mfg. Co. 

Howell Electric Motors Co. 

Hubbard Spring Co., M. D. 

Hussey & Co., C. G. 


Kabonh Tatbetas, Tie te oii oa Si ncecsescaes 158 
Illinois Electric Porcelain Co. ........... 224 
Ilsco Copper Tube & Products, Inc. 

Imperial Tracing Cloth 
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@ Engineered to stand up under extreme changes in vibration, 


heat, and speed. 


@ Precision machined from the best materials to fit right for faster 


motor assembly. 


@ Choice of leading motor makers for lasting, trouble-free service. 


@ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers 
are ready to work with you on all of your 
commutator problems. 


THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. 
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On thousands of applications in every field of eT Crate stepless 
variable speed operation assures exactly the right speed for every 
operation .. . for every operator . . . the right speeds for each 
change in the consistency or shape of the material being processed. 
Such variable speed operation pays off in higher rates of production, 
a more uniform better quality product and more efficient perform- 


ance of your equipment and your operators. 


make a 
eMC) dG 


metal, mechanical variable speed unit whose compactness and durability 


Master Speedrangers provide this infinitely variable speed in an all- 


are extra features to help you make a good job better. And nowhere 
PCCM TI Meo Mila MO Zo Lalol owe \1-- Mo ldh TM ieee OMe to] ool LID] 
adaptable and in such a wide range of types and sizes. 

For example, look at the controlled volume pumps shown below. The 
Speedranger, on the drive unit incorporates an explosion proof motor, 
a variable speed unit and a gear reduction . . . all standard Master 
units that easily combine into one compact, integral power package. 
This provides exactly the right speed, the right et Te in a unit 
that you can mount right where you want it. 

wea you will not need this same combination of features. 
However, the next time you need a drive for material processing, 
handling, and conveying equipment; mixers and agitators; welding- 
positioners; machine tool drives; testing and calibrating equipment 
...to name only a few... . see what a really remarkable job Master eee 
Speedrangers can do for you. Write for Data 7525, “MOTOR 
new twenty-four page booklet on Speedrangers. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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CDunliay hardware for homes and 
commercial buildings always is solid 
brass or bronze. There are no substi- 
tutes for these solid, ever-lasting metals 
that cannot rust, whose beauty is not 
skin deep but goes all the way through. 
Thus time and use improve the finish 
instead of spoiling it. That is why 
good buildings everywhere feature 
solid brass and bronze for such items 
as locksets, door knobs, butts, latches, 
hangers, hooks, and similar parts that 
should speak of quality as long as the 
building stands. 

Take the National Brass Company. 
This well-known hardware manufac- 
turer features solid brass 100%, know- 
ing that any architect, builder or home 
owner recognizes the worth of endur- 
ing high quality. Their line is trade- 
marked “‘Dexter’’, and one of its feature 
items is trim in etched finish. Actually 
these items use solid Revere Embossed 
Brass, which is furnished in a variety of 
standard and special patterns, ready 


A Dexter set made by National Brass 
Company, Grand Rapids, Michigan 
in the lifetime beauty of solid brass, 
Knob is fabricated from a 

Revere Embossed Pattern. 


Inset, some embossed patterns produced 
by Revere. 2 


for fabrication into articles of excep- 
tional attractiveness, not only hard- 
ware, but also a wide range of products 
such as compacts, clock dials, cigarette 
cases, jewelry. National Brass states 
that Revere Embossed Brass not only 
produces a really handsome line, but 
one whose beauty increases with age, 
since use brightens the high-lighted 
raised surfaces, while the shadows in 
the depressions provide an effective 
contrast. Thus this fine Revere Metal 
assures lasting satisfaction to the home 
owner, and enhances the reputation of 
the architect, contractor, and builder. 
... For true quality, high sales appeal, 
and enduring service, wise manufac- 


turers use solid durable metals such as 
copper, brass, bronze, nickel silvet) 
provided by Revere not only in Em 
bossed Metal but in plain sheet and 
strip and in bar, rod, extruded shape 


COPPER AND BRASS INCORPORATED f 
Founded by Paul Revere in 1801 3 


230 Park Avenue, New York 17, New York © 


Mills: Baltimore, Md.; Chicago, Ul; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, 

Distributors Everywhere. 





